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More light at 40 to 70 amperes than ever thought possible. 
.. » Equals and excels any reflector lamp to 85 amperes, whether 
they be unapproved water-cooled or resurrected “Hi-Lows”. . . . 
Highest ratio of honest screen lumens per arc watt .. . At 70 
amperes, using an accurated Glass Hy-Lumen Reflector*, with 
a projector having an efficient revolving shutter, it develops the 
maximum screen brilliance that can be used without a heat filter 
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listed and, therefore, not insurance hazards. . . . Heat 
filter assures no risk of film-heat damage at maximum 
arc amperage and maximum screen lumens 
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MONTHLY CHAT 





OOD news for projectionists, and 

for laboratory and exchange work- 
ers as well, issued from Eastman Kodak 
Company recently in the form of a no- 
tification that the problem of proper 
identification of nitrate and safety film, 
the topic of numerous complaints from 
the field, has been given long and serious 
thought and that a new system of iden- 
tification has been adopted. These data 
have not yet been released by Eastman, 
thus a detailed report thereon will have 
to await an official nod from Rochester. 


It was generally agreed in advance 
that the gradual replacement of nitrate 
prints with safety stock would. prove 
more than a bit troublesome, and to this 
end Eastman spared no effort or ex- 
pense (ably abetted by IP,.if we must 
say so) to get precise operating instruc- 
tions into the hands of thousands of pro- 
jectionists. Of paramount importance, 
of course, was a means for quick identi- 
fication of both types of prints. 


A safe and simple method for identi- 
fying prints is not as easy as it might 
seem. Edge-marking of prints with the 
words “Nirrate Fim” and “Sarety 
Fitm” was adequate so long as only ni- 
rate film was used for professional 35-mm 
theater films. The rub developed when 
both types of prints were circulating 
side by side, caused mainly by printing 
hrough from a safety negative onto a 
nitrate print, or vice versa. It soon be- 
same obvious that the existing system of 
identification just wouldn’t do; and jit- 
tery projectionists were always fearful 
that a given print handled in approved 
ashion would come apart at the seams 
while in transit through the projector. 

Many observers wondered why the ex- 
clusive use by projectionists of “all-pur- 
pose” film cement would not banish the 
bugaboo of splices coming apart, and 
they proceeded to demonstrate in the 
laboratory how simple the splicing 
process was. So far, so good; but we 
know that this “simple” lab process just 
didn’t do the trick in the field. It could 
be that che manufacturers of all-purpose 
cements, badgered by mounting com- 
plaints, started to experiment with their 
formulas and thus further complicated 
matters. 

Whatever the reason for the existing 
state of affairs, it would seem that East- 
man has finally evolved a method which 
will go far to end the many difficulties 
experienced thus far in handling both 
types of stock. Once projectionists are 





ENGLAND and DOMINIONS: Wm. Dawson & Sons, Ltd., Macklin St., London, W. C. 2 reassured as to the proper identifica- 
tion of a given print—as seems likely 
under the proposed plan—they can 
banish their jitters and proceed in nor- 
mal fashion. Maybe the makers of film 
cement will also find the going easier. 
Eastman is to be congratulated for 
meeting a difficult problem head-on, 
without quibbling or evasion. Full de- 
tails herein when they are available. 
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For super-brilliant pictures on large screens AT LOWER OPERATING 
COST, you'll buy this 75 to 130 ampere high intensity reflector type lamp. 


¥ Air-cooled rotating positive carbon feeding 
mechanism. 


¥ 16%" reflector. 
¥ Automatic arc crater positioning. 


¥ Stable burning and complete combustion at the 
arc, to avoid any black soot, are attained by a jet 
of air directed just above the arc. 


¥ White smoke, which would otherwise cloud the 
mirror, is also diverted by this air stream. 


¥ Unit construction permits instant removal of 
components for cleaning. 


Distributed by 


“THERE'S A BRANCH NEAR YOU” 
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Optics of the Projection Arclamp 


OTEWORTHY advances have been 
N made in projection lighting in re- 

cent years. First there was the 
Beck “high-intensity” arc. Higher pow- 
ered lamps have been developed for mo- 
tion picture applications; and improved 
burner construction has resulted in ro- 
tating-positive mirror lamps which make 
earlier attempts—notably the old “Hi-Lo” 

seem very crude, indeed. 

Very important, also, has been the suc- 
cessful production of automatic focus 
controls which make possible unprece- 
dented accuracy in the positioning of the 
positive crater without the continued in- 
tervention of the projectionist. 

There is, however, a dark side to this 
bright and shining cloud. The fall-off in 
screen-illumination uniformity which 
marked the transition from L-I to H-I 
projection about two decades ago re- 
mains a serious defect in projection 
quality. 

The arclamp mirrors which are stand- 
ard equipment at the present time are 
elliptical mirrors designed and applied 
according to a definite theory which has 
held sway ever since the inception of re- 
flector lamps for projection lighting. This 
sacrosanct (?) theory demands that: 


Standard Reflector Practice 

1. The geometric focus (crater-mirror 
distance) and the working distance 
(mirror-aperture distance) shall be 
such that the image of the crater at the 
aperture shall be only a little larger 
than the aperture opening. 

2. A reasonably true optical image of 
the crater shall be reflected onto the 
aperture by making the mirror a con- 
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cave ellipsoid with the crater at one 
“focus” and the center of the aperture 
opening at the other “focus.” 

Figure 1 shows what all this means. 
The cross-section of the mirror is a 
curve which, when continued, forms a 
closed oval figure called an ellipse. The 
imaginary ellipse is marked out on the 
drawing by the heavy curved line. 

The Points of Foci 

Now, every ellipse has inside it two 
definite points called foci. The sum of 
the distances from the two foci to any 
point on the ellipse is always the same 

this is the unique property of the 
ellipse. 

Condition (2) aforementioned is ful- 
filled by having the positive crater at 
one focus and the aperture at the other, 
as stated. This is shown in Fig. 1. Con- 
dition (1) is fulfilled by taking into 


FIGURE 1. 


The curved surface 
of an elliptical 
mirror is produced 
in theory by rotating 
an ellipse around 
its major oxis. 
Ordinarily, the 
crater of the 
positive carbon is 
placed at one focus 
of the ellipse, and 
the projector 
aperture at the other. 
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consideration the diameter of the posi- 
tive crater and selecting the proper re- 
lation between the geometric focus and 
the working distance. 

When reflector arcs were first made, 
this simple optical theory worked like 
a charm. By having a nearly perfect 
image of the crater mirrored onto the 
aperture, the shortest possible geometric 
focus could be used, thus increasing the 
“solid angle” of light picked up by the 
mirror. 

Of course, the image of the crater on 
the aperture—the “spot”— was never 
really perfect, as small unavoidable 
humps and hollows in the mirror scat- 
tered the light to a certain extent. This 
was a good thing from the standpoint of 
uniform screen illumination, however. 


Mechanics of L-I Operation 

The L-I mirror lamp worked so well 
because the soft core of the positive 
carbon caused the middle of the crater 
to be somewhat less luminous than the 
outer zones. The inevitable tiny humps 
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Crater of 13.6 mm. H.1. 
positive. (150 amps.) 


o 6. SERS. 
Crater of 13mm. L.1. 
positive. (40 amps.) 


FIG. 2. Brilliancy distribution in low- and high- 
intensity orc craters. 


and hollows in the mirror smoothed the 
light out to give the effect of a crater of 
perfectly uniform brilliancy all over its 
surface. Moreover, if in certain cases the 
spot was actually a trifle brighter at its 
edges than in its center, the “vignetting 
effect” of the early small-diameter pro- 
jection lenses was effectively neutralized, 
Low-intensity lighting wes admittedly 
yellowish and dim, but it at least illu- 
minated the picture uniformly. 

Figure 2 shows the appearance of the 
positive crater of both a 13-mm L-I car- 
bon burning at 40 amps. and a 13.6-mm 
H-I carbon burning at about 150 amps 
The graphs underneath the drawings in- 
dicate the actual luminosity of the vari- 
ous regions of these craters in candle- 
power per square millimeter. 

Note that the H-I crater has “hot-spot” 
luminosity characteristics—the center is 
much brighter than the edge zones. 
These characteristics are responsible for 
ali our light-distribution difficulties with 
the H-l arc! 

Naturally, we have no way to make 
the H-I crater uniformly brilliant. The 
ball of luminous vapor is, by the nature 
of things, brightest at its greatest thick- 
ness—the central region of the ball. To 
do away with this luminous ball would 
be to destroy the H-I effect. The L-I 
crater had no such ball of brilliant gas, 
but depended only on the incandescence 
of white-hot carbon for its comparatively 


feeble light. 


Mirror Characteristics Control 

Obviously, any changes aimed at im- 
proving the light-distribution character- 
istics of the H-I lamp must be made in 
the mirror. 

As an.experiment, we may try out 
mirrors of different curvatures in a high- 
intensity lamp to see what improvement, 
if any, can be egected in the uniformity 
of screen illumination. We shall select 
mirrors having approximately the same 
overall focal length in order to keep the 
working distance constant. 

The so-called “spherical” mirror is a 
good one to begin with. If it fails to im- 
prove screen illumination, it at least may 


indicate the failings of the orthodox 
elliptical mirrors. 

A spherical mirror is, as its name im- 
plies, the concave section of a perfect 
sphere. By using such a mirror, the 
ellipse shown in Fig. 1 becomes a circle. 
Now, a circle has only one “focus,” and 
this coincides with the center of the 
circle. Naturally, the are and aperture 
cannot be placed together at the same 
point, so a compromise is made by hav- 
ing the center of the circle between the 
crater and the aperture, leaving the work- 
ing distance practically unaltered. 

The results are manifestly disappoint- 
ing. The sharpest “spot” we are able to 
obtain at the aperture looks like A in 
Fig. 3; and the resulting screen illu- 
mination, illustrated in the right-hand 
panel, has such a pronounced fadeaway 
that the sides and corners of the picture 
are barely discernible. This is “hot-spot 
projection” at its worst! And all of the 
light which does not pass through the 
aperture, but which splays out over the 
cooling plate, is utterly wasted, and 
serves only to make the projector mech- 
anism uncomfortably hot. 


‘Why’ of Spherical Aberration 

What is the matter with the spherical 
type of mirror? All projectionists know 
the answer—an optical defect known as 
spherical aberration. This aberration 
stretches the crater image out along the 
optical axis in highly distorted form. 
Accordingly, no definite focal plane ex- 
ists with this type of mirror, and the 
formation of a definite spot is impossible. 

The specific reason for this unhappy 
state of affairs is that the outer zones of 
the mirror “curve in” too much, forming 
an image of the crater behind the aper- 
ture; while the central zones do not 
have enough curvature, and thus form an 
image somewhat beyond the aperture. 
The resultant poor light distribution and 
wasteful splaying of light all over the 
back of the mechanism cannot be avoided 
with this unsatisfactory type of mirror 
unless a Schmidt lens is used in con- 
junction with it—something we had 
rather not bother with. 

Spherical mirrors are never used in 
projection except in Mazda lamphouses. 
They serve in this application because 
the filament of the bulb and the super- 
posed image of the filament both lie in 
the single focal plane of the spherical 
mirror. 


The Elliptical Mirror 

B in Fig. 3 illustrates the type of spot 
and quality of screen illumination ob- 
tained with the orthodox elliptical mirror 
adjusted for maximum efficiency. The 
spot is larger than would seem abso- 
lutely necessary, but this is because only 
the brighter central areas of the crater 


image are utilized for illuminating the 
picture. 

If the spot were made smaller (requir- 
ing a mirror of longer focal length), the 
corners and edges of the picture would 
be lost in darkness. As it is, the side-to- 
center distribution of light on the screen 
is only 55 to 80% when the standard 
elliptical mirror is used with the H-I 
arc. Due to the fact that the crater of 
this arc is a “hot-spot” crater, consider- 
able fadeaway of screen illumination is 
produced even though the elliptical mir- 
ror is free from spherical aberration 
when arc and aperture occupy the foci 
of the imaginary ellipse. 

Uniformity of screen light could be 
improved when the ordinary elliptical 
mirror is used by having an oversized 
spot (requireing a mirror of shorter 
focal length than is customary). But 
this expedient is a poor one, as all light 
which does not pass through the aper- 
ture is wasted. 

Here we are at a “dead end,” ap- 
parently. Even by eliminating all spheri- 
cal aberration we are unable to obtain 
absolutely uniform screen illumination! 
Nevertheless, there is no reason to de- 
spair: several other types of mirrors are 
waiting to be given a trial. 
‘Antispherical’ Aberration 

Let us now try a mirror which pro- 
duces the exact opposite of spherical 
aberration. This new kind of optical 
distortion may be called antispherical 
aberration; and the mirror which pro- 
duces it, an apospherical mirror. Op- 
ticians may prefer other terms, but mere 
nomenclature cannot change the sssen- 
tial character of the mirror. 

The apospherical mirror may be ellip- 
tical in form, or parabolic, or even hyper- 
bolic, depending on the luminosity 
gradient of arc crater which serves as 
the source of light. We are primarily 
interested in two requirements: perfectly 
uniform screen illumination, and a mini- 

(Continued on page 28) 


FIG. 3. The aperture “spot” and resulting 
screen illumination produced by A a spherical 
mirror, and B an ordinary elliptical mirror. The 
light-scattering effect of spherical aberration 
is seen in A; and the effect of non-uniform 
brillioncy distribution in the H-! crater in B. 
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Precision Engineering and Fine Projection 
Craftsmanship Combine to make 
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. »» Program Timing Under Management Control 


Here is Theatre Television based on principles with which every 
projectionist is familiar . . . a system providing clearer, brighter 
pictures through the use of film in professional projection equip- 
ment. Operation is virtually automatic, may be readily fitted into 
your program routine. 

Pictures and sound are flawlessly recorded on economical 
16-mm film ... completely processed in 40 seconds. . . are- 
projected to full screen size, with brilliance and quality far 
surpassing ordinary television reception. Film is permanent, may 
later be cut, edited, shown again, or used in other theatres. This 
is television at its best—professional Theatre Television—a real 
attraction to build attendance performance after performance. 


Developed, Built and Serviced by 
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Only VIDEOFILM 
gives you these 


EXCLUSIVE 


Advantages 


Clear, bright, large screen 
projection 
Professional, 
sound 

TV timed to your program 
requirements 

Permanent film for editing, re- 
showing, use in other theatres 
Automatic, trouble-free opera- 
tion 

Unequalled film economy 


high fidelity 





People Who Know Your Industry 


a 





VIDEOFILM Theatre Television is a development of 
General Precision Laboratory, the 
General Precision Equipment C 


THEATRE SUPPLY 


are supervised, equipment serviced by 
Division of National + Simplex + Bludworth, Inc. 





Corporation. Sold through National Theatre Supp 
B 100% the product of people who know your 
industry. 
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Theater Television 


via the RCA PT-100 Equipment 


By TECHNICAL PRODUCTS DIVISION, RCA SERVICE CO., INC. 


Ill. Formation of the Theater Tv Picture 


tween the projection of motion pic- 
tures from film and from a television 
signal, as was pointed out in the first 
article of this series. The film picture 
is complete. Each frame consists of 
many thousands of fine grains of silver, 
so arranged that they form the dark por- 
tions of the picture. Each of these grains 
may be called an element of the picture. 
The television picture, on the other 
hand, is formed as it is transmitted from 
the camera. Since a radio or wire chan- 
nel can transmit only one bit of informa- 
tion at a time, it is necessary to complete- 
ly go over the whole picture, part by 
part, and transmit information as to the 
relative brightness of each part to the 
receiver. The receiver must then build 
up a picture from the information which 
it receives from the transmitter. 


iy is one basic difference be- 


Three Requisites for Process 

Three things are necessary for this 
process. The receiver and the camera 
must both “scan” the picture in exactly 
the same manner, and they must do so 
at exactly the same time, in order to 
have the elements of picture formed by 
the receiver in the proper places to corre- 
spond with the original picture. Also, 
the receiver must produce brightness 
proportional to that of the transmitted 
picture at all points. 

Practically, the picture is scanned in 
much the same manner as a_ person’s 
eye scans a page of print. The electron 
beams in the camera tube and in the 
Kinescope are moved simultaneously 
from left to right across the top of the 
picture, then returned to the left side of 
the picture, but slightly below their orig- 
inal position, and again moved across the 
picture from left to right. The process 
is then repeated, with the beams starting 
out from the leit side each time slightly 
lower than the preceeding time, until 
they reach the bottom of the picture. 
Then they returr: to the top, and start 
the process over ugain. 

As with a persoi\’s eye, which effective- 
ly sees nothing while returning from 


“ee 

right to left across the page, and from 
bottom to top, the scanning beams in 
camera and Kinescope are cut off while 
these beams make their similar returns. 

Thirty complete pictures, or frames, 
are produced each second in our tele- 
vision system. However, it is desirable 
to reduce the flicker which would be pro- 
duced by such a low picture rate. In- 
creasing the number of frames per second 
would do this, but would complicate the 
transmission circuits in a cable system, 
and would occupy too many channels in 
a radio system. Therefore, an expedient 
equivalent to the flicker blade on a mo- 
tion picture projector is utilized. 


Two ‘Fields’ Per Frame 

The frame is made up of two “fields,” 
each of 1/60 second duration. This is 
accomplished by making the scanning 
beam travel over alternate lines as it 
goes down the picture. The first time it 
scans lines 1, 3, 5, 7, etc., forming the 
first field, and after reaching the bottom 
of the picture it returns to the top and 
scans lines 2, 4, 6, 8, etc., thus com- 
pleting the picture after the second field. 
This method of scanning reduces the pic- 
ture flicker below visibility. 

In order to obtain and maintain ab- 
solute synchronism between the scanning 
beams in the camera and receiver tubes, 
a “trip.” or synchronizing, signal is sent 
while the scanning beam is returning 
from the right side of the picture to the 
left, and while it is returning from the 
bottom of the picture to the top. Be- 
cause the beam is cut off during these 
times, the synchronizing signal does not 
produce any interference in the picture. 

As both beams are started from the left 
side of the picture, and from the top, 
at the same time; they will both be in 
the same position on the screen at all 
times, and therefore the receiver will 
produce its brightness changes at the 
same point as they are scanned in the 
camera, thus producing on the Kinescope 
screen a picture identical to that in the 
camera. 

In order to produce a picture on a 


large theatre screen, the image on the 
face of the Kinescope must be transferred 
to the screen. This is essentially the 
same thing that is done with a frame of 
motion picture film. Basically, this 
means that at every point on the theatre 
screen there must be produced an amount 
of light which is proportional to the 
amount which exists at the correspond- 
ing point on the film image, or, in the 
case of the television projecter, the image 
on the face of the Kinescope. 

In the film projector, light from the 
arclamp is passed through the film. After 
passing through the film, it goes into the 
projection lens. The lens has the prop- 
erty of bending light from any point on 
the film to a corresponding point on the 
screen. This is true regardless of the 
point on the lens surface where the light 
from any one point on the film image 
strikes it. However, the best projection 
lenses are not good enough to be used in 
a television projector, where the amount 
of light from the picture on the Kinescop 
screen is much smaller than that pro- 
duced by an arclamp, as they would not 
catch enough light from the Kinescope 
image to produce a_ well-illuminated 
screen picture. 


The RCA Optical System 

The RCA PT-100 theatre television 
projector utilizes a reflection optical sys- 
tem which operates in a very similar 
manner to the mirror of a reflector arc- 
lamp. The Kinescope face, with its pic- 
ture, occupies the same relative position 
as the positive carbon crater in such a 
lamp. The mirror is 26 inches in dia- 
meter. Because it is so much larger in 
diameter than the largest projection lens, 
and only about one foot from the Kine- 
scope face, it can intercept much more 
light than the lens could. Thus, the 
amount of light which is reflected to the 
screen is greatly increased. 

Light from any point on the Kinescope 
face will reach some part of the mirror. 
From there it is reflected to the screen. 
Light from the bottom of the Kinescope 
face will be reflected to the top of the 
screen; light from the top of the Kine- 
scope face will be reflected to the bottom 
of the screen; therefore, the picture on 
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The Eastman 
16mm. Projector, 
Model 25, adapted 
for 1,000-watt 
tungsten light. 


The Kodak Projec- 
tion Ektar Lens, in a 
choice of four focal 
lengths, insures supe- 
rior screen image. 


East Coast Division 
342 Madison Avenve 
New York 17, N.Y. 


For Professional Quality Sound Projection from 16mm. Film 


The Eastman 16mm. Projector, Model 25 


This projection instrument—built to a 
new design concept—eliminates the 
three major obstacles to theatrical qual- 
ity 16mm. sound projection... exces- 
sive wear and high maintenance cost; 
low signal-to-noise ratio; and excessive 
flutter. 

A major cause of excessive wear and 
poor quality sound is the constant trans- 
fer of shock forces generated in the film 
pulldown mechanism to other parts of 
the system. In the Eastman 16mm. Pro- 
jector, Model 25, the intermittent (film 
advance mechanism) is completely iso- 
lated and independently driven by its 
own 1440 r.p.m. synchronous motor. 
Thus, shock forces are sealed off from 
the rest of the instrument. The sprocket- 
shutter system is driven by its own 1800 
r.p.m. synchronous motor. Exact phas- 


Left, the Eastman 16mm. Projec- 
tor, Model 25, brings 16mm. pro- 
jection to the professional level. 
Shown bere, adapted for arc illu- 
mination, permanently installed 
} J v r" 


35mm. equipment. 





Below, working parts of the film move- 
ment mechanism are in constant view of 
the operator... readily accessible for 
threading and cleaning. 


: 
- 
g 
7 
bd 
¥ 
- 
{ 
f 
d 
f 


ing between the two systems is vel 
plished by specially designed synchro- 

mesh gears. In addition, the take-up) 
spindle, rewind spindle, and blower are ) 
driven by separate motors. 3 

A highly corrected microscope ob- 7 
jective, adjustable for optimum sound | 
quality from any type of 16mm. sound : 
film, permits reproduction of variable} 
area or variable density 16mm. sound 7 
tracks at extremely low distortion and 
a maximum signal-to-noise ratio. 

To get the best out of any 16mm. 
sound film, project it on an Eastman 
16mm. Projector, Model 25. For in- 
formation on installation, availability, 
and prices, write directly to the Mo- 
tion Picture Film Department, Eastman 
Kodak Company, Rochester 4, N. Y., 
or any branch office. 


Motion Picture Film Department, Eastman Kodak Company, Rochester 4, N. Y. 











WITHOUT LENS— 
OUT-OF- FOCUS 
CORRECT 
FOCUS 
ED 
WITH LENS. 





CORRECTIVE 
Lh LENS 








“SCHMIDT ‘TYPE PROJECTION OPTICAL SYSTEM 





FIG. 1. The optical system for the RCA PT-100 Theater Television system. 


the Kinescope screen must be produced 
upside down. 

Light from the right and left sides 
of the Kinescope picture will similarly 
be reflected to the respective opposite 
sides of the screen, reversing the picture 
from left to right. The picture on the 
Kinescope face is therefore produced 
reversed from left to right. Thus, in 
spite of the use of a mirror instead of a 
lens, the picture on the Kinescope face 
is reversed from top to bottom and from 
left to right during projection, the same 
as a film picture projected through a 
lens. 

A mirror has another advantage over a 
lens. Because the light which it reflects 
does not go through any glass (the mir; 
ror is coated with aluminum on its front 
side) there is theoretically no chromatic 
aberration—that is, light of all colors is 
reflected at the same angle. (In a lens, 
where the light goes through the glass, 
different colors are bent at different 
angles: this requires the use of different 
kinds of glass to obtain partial correc- 
tion and nearly correct focus of different 
colors.) 


Spherical Aberration Correction 

There is one fault which is common 
to both mirrors and spherical 
aberration. It results in bending the 
light which strikes near the edge of the 
lens or mirror at a greater angle than the 
light which strikes nearer the center. 
Again, reducing this effect in a lens 
requires the use of several individual 
lenses. With a mirror, however, a single, 
thin lens will correct the condition. 

This lens has a very special and pecu- 
liar shape, as depicted in Fig. 1. The 


lenses- 


FIG. 2. Projection unit for RCA PT-100 system, 
usually mounted on the front of first balcony. 


10 


dotted lines show the path of the light 
as it travels to and leaves the mirror 
(it would continue to follow these lines 
if the lens were removed) ; the solid lines 
show it as it leaves the lens. Notice how 
all solid lines come together, or focus, 
at the same distance from the mirror, 
after the corrective lens has done its 
work, whereas the dotted lines focus at 
different distances from the mirror, as 
shown, if the lens were not used. Be- 
cause this lens is very “weak,” it does not 
introduce appreciable distortion of its 
own. 
Kinescope Light Controlling 

Light from any one point on the Kine- 
scope face may strike the mirror at any 
point; however, as in the case of the 
projection lens, it will be bent to reach 
the same point on the screen. The same 
thing is true for light from any other 
point on the Kinescope face: light from 
it will all reach the same point on the 
screen, regardless of where it strikes the 
mirror. This second point, of course, 
will be at a different point on the screen 
from the first one. The amount of light 


at any point on the screen will be pro- 
portional to the amount produced at the 
corresponding point on the Kinescope 
face, therefore the picture on the Kine- 
scope screen will be reproduced on the 
theatre screen. 


Designed for ‘Average’ Throw 

The curvature on the Kinescope face, 
the mirror, and the corrective lens are 
all dependent on the distance from the 
projector to the screen, or the “throw” 
distance. Therefore, it is necessary to 
assume an average throw distance and 
design the optical system for proper 
focus at this distance. The actual work- 
ing distance may be increased or de- 
creased above or below this design value 
by about 10% without appreciable loss 
of picture detail. 

This somewhat limits the position 
which the optical barrel must occupy in 
a given theatre; usually, however, a posi- 
tion may be found on the standee rail, 
balcony front, or other suitable point, 
so that the throw will be within the 
acceptable limits. As no operating con- 
trols are located at the optical barrel, 
access to this unit during showtime is 
not required during normal operation. 
Fig. 2 shows the RCA PT-100 theatre Tv 
projection unit. 

To further increase the light from the 
screen, it is customary to use a special 
screen which reflects practically all light 
from the projector to the seating area. 


[Note: The fourth article of this series will 
point out certain equip t feat quired 
by the nature of theater TV projectors, and 
wherein they differ from non-theatrical TV 
receivers. ] 











Projectionist Examination Questions 
Based on Examinations by Leading U. S. Municipalities 


1. What will cause a wire terminal 
to heat up? 

2. Show by diagram two arcs con- 
nected to a 110-220 volt, two-wire 
circuit. 

3. Show by diagram two arcs con- 
nected to a 110-volt, two-wire circuit. 

4. What necessary appliances does 
the 110-volt D.C. are pass through 
from the main switch to the arc? 

5. Show by diagram a balanced 
load of two arcs, two meters, and two 
rheostats on a three-wire, 110-220 volt 
line. 

6. Explain “voltage drop.” 

7. Having an alternator with 12 
poles and a speed of 1200 R.P.M. and 
a frequency of 60 cycles, at what speed 
must a synchronous motor travel to 
be in step with it if it has 8 poles? 


8. If you had a 220-volt trans- 
former with 50 amperes on the primary 
side and 110 volts on the secondary 
side, what amperage would you have 
on the secondary side, presuming that 
it had an efficiency of 90%? 

9. Does the resistance of an ordi- 
nary wire conductor change if it is 
forced to carry current beyond its nor- 
mal rated capacity? 

10. How would you determine the 
size of the wire to be brought into a 
new theater to supply the projection 
and house lighting circuits? 

ll. How would you connect two 
transformers in series? 

12. What is the resistance of a wire 
having a 344-volt drop when carrying 
45 amperes? 


INTERNATIONAL PROJECTIONIST © February 1951 





old enough 


“28 Your lamps 


to vote 2 


Switch now to NATIONAL 


High Intensity Projector Carbons! 





@ Brightest, whitest light available 
in this size carbon 


their size and current 
@ Steadier burning, greater 


@ Perfect color balance 


@ Complete technical service by 
National Carbon specialists 


@ Always readily available 
through your local dealer 














oF SLASH BATTERY COSTS IN HALF 


a With the revolutionary new “Eveready No. 1050 Flashlight 
ot Battery you get these big exclusive features: 
EVEREADY i] @ More than twice as much light 
) @ Whitest, brightest light ileble from a flashlight bettery 
@ Half the cost for light output 
@ Leokproof—no meta! can to leak or corrode 
@ Will not swell, stick or jom in o flashlight 





Why? Because of the exclusive “inside-out” construction of the 

“Eveready” No. 1050 battery. Instead of being the container for 

the cell, the zinc electrode is on the inside to make the battery 
last longer, while the new outside carbon jacket makes the battery leakproof. 
Order a supply of No. 1050's today. 











INTERNATIONAL PROJECTIONIST © February 1951 


VALUES IN “NATIONAL” If you are now using old-fashioned projection lamps of any type, 
PROJECTOR CARBONS get rid of them. Switch to the finest and most modern projection 
in the world, with “National” High Intensity projector carbons. 
“National” “Suprex” carbons provide the brightest light for 


input that you can obtain. This light is 


dependability perfect in color balance. It throws a vivid, detailed and thor- 
oughly satisfactory picture on the screen. 


carbons 
@ Economical to operate when you buy Prey “HATIONAL” 


The terms “National”, “Suprex” and “Eveready” 
are registered trade-marks of 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
In Canada: National Carbon, Led., Toronto 4 











It draws only 10 amperes from any 110-volt A.C. convenience 


outlet and makes the use of heavy rotating 
The adjustable, self-regulating transformer is 


base. The Strong Trouper is mounted on casters, is easily portable 


and as easily disassembled for shipping. 


SEE ANY OF THE FOLLOWING DEALERS OR 


ALBANY, N. Y.— Nat'l Theatre Supply Co.; Albany 
Theatre 


ATLANTA—Nat'l Theatre Supply Co. 

ATLANTIC CITY—Boardwatk Film Enterprises 
AUBURN, N. Y.—Auburn Theatre Equipment 
BALTIMORE—J. F. Dusmon Co.; Nat'l Theatre Sup- 


ply Co 
BOSTON—J. Cifre, inc.; Nat’! Theatre Supply Co. 
BUFFALO—Dion Products; Nat’! Theatre Supply Co. 
ag ly ame ap | _ Taeattre Supply Co.; Stondard 


CHICAGO—abbett T Theatre Equipment Co.; Gardner 
: Lighting ‘Co.; Mid- 


— Theatre 

MOUSTON—Southwestern Theatre Equipment Co. 

Eran CITY aoe Theatre 

KANSAS CITY ~ “Sane Theatre Supply; Net’! 

o Boyd; C. J. Holzmuelier; Net’! 
Pem tre Supply Corp. 


Theatre 
LOS ANGEL 
Theatre 


faa A 1" 
LOUISVILLE—Folis + city Theatre Supply Co. 
MEMPHIS—Nat’l Theatre Supply Co. 














“Vs 


SLID, 


TESA 


at? 


Give up? . . . well, in the center you have the Strong Trouper and at either side you see Micki 
Folger, also a real trouper and one of the reasons why so many thousands are flocking to see the 
current edition of “Holiday on Ice.” (The photographer managed to get her in the above picture twice.) 


The Strong Trouper High Intensity Arc Spotiamp (eight of which are used by “Holiday on Ice”) 
has been widely adopted by not only ice shows but also theatres, night clubs, circuses, coliseums, 
schools, arenas, TV studios, and stadiums. 


It assures a knife-sharp, dazzling snow-white spot. It’s easy to operate. The automatic arc 
control maintains a constant arc gap, free from hiss or flicker. A trim of carbons burns one hour 
and twenty minutes at 21 volts and 45 amperes. 


A horizontal masking control can be angled at 45 degrees in each 
direction. A color boomerang contains six slides and an ultra-violet 


equipment unnecessary. filter holder 


an integral part of the 


The optical system utilizes a silvered glass reflector and a two- 
element variable focal length lens system. 


USE COUPON FOR OBTAINING LITERATURE 


MILWAUKEE—Not'! Theatre Supply Co.; R. Smith Co. bag 7 FALLS—American Theatre Supply Co. 
MESATT Ie —Manneapelis Theatre Supply; Net’! AY ~ ae ett ey Le ty Theatre Supply Ceo. 


heatre Supply Co. LEDO— Theatr 
NEW HAVEN—Naot’! Theatre Su oly Co. wesreny R. ie s. Payne “Metlen Picture Service 
E , Ltd. 





Montrea bec 
Conaes General Theatre Supply Co. 


Perkins El fiacene Co., Ltd. 


PP’ 

OKLAHOMA tna ne ot | \ ceed Sesoty Co.; Oklo- 
homa Theatre Supply 

PHILADELPHIA Blumberg, Brothers; Nat’! Theatre 
| a 

a Theatre Supply; Nat’! Theatre 
aan x: 

se KE CITY—Inter-Mountain Theatre 

RANCI omy r. 


ty Co. 

at . J. Not’! tre 

ree kM F. AL. Co.; Not’! Theatre Supply Co. 
THE 


STRONG 
ELECTRIC CORP 


The W 
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Please send free literature and prices on the Strong Trouper 
Spotlamp. 
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Motion Picture 


and 


Television Screens’ 


By FRANCE B. BERGER 
General Precision Laboratory 


Two fundamental factors, brightness gain and reflectance or trensmittdace, determine the 
suitability of a screen material in any particular application. High brightness gain, which 
necessarily implies a narrow viewing angle, may be desirable in one application but not in 


another. The reflectance or transmittance of the screen material 
efficiency. Comparative figures for several commonly used screen mat 








are p 


Both front and rear projection screens are considered. The figures are considered to be 
within 5%, reasonable agreement with the few published figures available. 


T VARIOUS times in the past we 
Ait needed quantitative informa- 

tion regarding particular screen 
materials used in motion picture and tele- 
vision projection. A search of the litera- 
ture on the subject revealed very few 
published figures and very little unifor- 
mity in the nature of the figures chosen 
for presentation. 

The lack of uniformity may be attrib- 
uted to the fact that there are several 
systems of photometric units in common 
use, and, further, that certain photometric 
terms have been defined differently by 
various authors. The necessity for subse- 
quent interpretation of published data de- 
tracts from the value of the information. 

The brightness of a screen as viewed by 
an observer depends not only upon the 
illumination falling on the screen but also 
upon the directional properties of the 
screen. Observers at different positions in 
the audience may see different brightness 
levels, depending upon the angle from 
which they view the screen. 

The screen’s performance in this re- 
spect is governed by certain fundamental 
optical properties of the screen material. 
Before these properties can be discussed, 
though, optical terms which apply alike 
to all projection screens should be 
defined. Following the definitions, the 
basic optical characteristics will be de- 
scribed in as non-mathematical a manner 
as possible. An exact treatment requires 
a mathematical approach, but since the 
mathematics may often obscure the physi- 


1%, Sen. Biee, Piet. end Tv Eng., August, 1958, 
p. 131. 


cal concepts under discussion, they are 
relegated to appendixes. 


General Screen Characteristics 

Of the total incident light projected 
onto a screen, some is transmitted through 
the screen, some is reflected or scattered 
from the screen, and the rest is absorbed 
by the screen. The fraction of the total 
incident light that passes through the 
screen is called the transmission factor 
or the transmittance of the screen. The 
fraction which is reflected from the screen 
is called the reflection factor or the re- 
flectance. The fraction which is neither 
transmitted nor reflected is called the 
absorptance. 

These three quantities are often ex- 
pressed as percentages, their sum being, 
of course, 100%. For a front projection 
screen a large reflectance is desirable, 
and the transmittance is generally small. 
For a rear projection screen, large trans- 
mittance and small reflectance are desir- 
able. The absorptance should be small in 
either case. 

The color of a screen depends upon the 
spectral composition of the light pro- 


SCREEN 
FIGURE 1 
Polar intensity distribution 
diagrams of rear projection 
screens: A, diffusely transmit- 
ting screen; B, screen exhib- 
iting regular (or specular) as 
well as diffuse transmission. 
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jected onto the screen, and also upon the 
reflecting or transmitting properties of 
the screen material itself. Strictly speak- 
ing, the transmittance, the reflectance and 
the absorptance of a sc1.en depend upon 
the wavelength of the incident light. 

For most purposes a projection screen 
should be “white,” that is, it should re- 
flect or transmit to the same extent light 
of all visible wavelengths. For the present 
purpose we shall assume that we are 
dealing with white light and with white 
screens. 


Specular, Diffuse Materiels 

A screen material may be characterized 
as either specular or diffuse. The light 
transmitted by a sheet of glass, which 
passes through unchanged in its direc- 
tion of propagation, is an example of 
regular transmission. The light reflected 
by a mirror leaves at a definite angle with 
relation to the angle of the incident light. 
Such reflection is referred to as specular. 
For convenience the term specular will be 
used in referring to either regular trans- 
mission or specular reflection. 

In contrast to specular effects, a beam 
of light falling on a blotter is reflected 
from the illuminated spot in all direc- 
tions. A beam of light passing through 
a sheet of ground glass emerges in all 
directions. Such reflection and transmis- 
sion are commonly referred to as diffuse. 
Diffusely transmitted or diffusely reflected 
light is referred to as scattered light. 

Both the transmittance and the reflec- 
tance of a material can be separated into 
two parts, the specular and the diffuse. 
When this distinction between specular 
and diffuse transmittance or reflectance 
is not made, the term total transmittance 
or total reflectance may be used to so 
indicate. Most materials that are suitable 
for projection screens have small specu- 
lar coefficients, and one simply refers to 
the “transmittance” or “reflectance” of 
the screen. 


Polar Distribution Data 

Tae relative amount, or intensity, of 
light scattered in the various directions is 
conveniently represented by a polar dis- 
tribution diagram. Different screens have 
different scattering properties and are, 
therefore, represented by different distri- 
bution diagrams. A distribution diagram 
such as in Fig. 1A characterizes a dif- 
fusely-transmitting screen. A screen ma- 
terial having appreciable specular trans- 
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DURES TION OF MAXIMUM 
SCATTERED INTENSITY 








mission in addition to diffuse transmis- 
sion is represented by Fig. 1B. 

Strictly speaking, polar distribution 
“diagrams” must be three-dimensional 
diagrams and the distribution “curves” 
are really surfaces. If the distribution is 
symmetrical about the normal to the sur- 
face, a simple plane diagram completely 
describes the directional scattering prop- 
erties of the screen. If the distribution 
is unsymmetrical, and many practical 
screens have such unsymmetrical direc! 
tional characteristics, the distribution is 
commonly represented by two plane dia- 
grams: one for the distribution in a 


vertical plane, the other for the distribu-° 


tion in a horizontal plane. 

In the examples cited, it has been 
tacitly assumed that the maximum in- 
tensity of the scattered light is observed 
in the direction normal to the screen sur- 
face. This may often be the case, but is 
by no means always true. In particular, 
if the direction of illumination is oblique 
to the screen surface, the maximum 
illumination is often observed to be in a 
direction other than normal to the screen 
surface. Certain possible situations are 
represented by the diagrams in Fig. 2. 
which pertain to front-projection screens. 


Choice of Screen Material 


The choice of a screen for use in a 
given situation depend; on how the audi- 


PATTERN FOR SINGLE 
OIRECTION OF INCIDENCE 





INCIDENT 
BEAM 


FIGURE 2 
enTTEMED NTENSITY Some of the possible types of 
intensity distributions for front 
projection screens: A, medium 
brightness gain screen with 
pattern asymmetrical with re- 
spect to the normal; B, dif- 
fusing screen with brightness 
gain less than unity; C, beha- 
vior typical of beaded screens; 
D, high brightness gain screen 
exhibiting marked specular 
behavior characteristics. 


ence is distributed about the screen. The 
screen should direct as much light as pos- 
sible toward the audience, and as litle 
light as possible in other directions. A 
screen which is “tailored” to the audience 


SMOOTH - SURFACE 
PLASTIC SCREEN 
sf 





ZINN 


will make the most efficient use of 
available light from the screen. 

It is evident that the vertical and the 
horizontal distribution diagrams of the 
screen need not be the same. A screen 
which confines the scattered light to the 
minimum vertical and horizontal angles 


M's ARE DIRECTIONS OF 
MAXIMUM SCATTERED 
INTENSITIES 


FIG. 3 
A diagrams the broadening of the intensity diagram that results when light is incident over an 
appreciable range of angles; B illustrates the variation in relative bright acc ing a 
variation in angle of incidence across the screen. 
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consistent with the particular require- 
ments will have maximum usable bright- 
ness gain. A screen with a lower bright- 
ness gain will not utilize the available 
light to the greatest advantage. 

A screen which appears equally bright 
to all observers within the intended region 
of coverage of the screen and which has 
zero brightness to observers situated 
outside this region cannot be achieved in 
practice. Screen materials can, however, 
be chosen to approximate this condition 
reasonably well. 

Parameters which are useful in making 
such a choice are the horizontal and ver- 
tical angles of coverage. The brightness 
gain of a screen is related to these angles 
of coverage, usually defined as the angles 
between the directions in which the screen 
has half its maximum brightness. 


Incident Light Characteristics 


It is frequently assumed that the light 
incident on the screen comes from a 


FIGURE 4 


Brightness and 
intensity patterns 
for a “perfect” 
screen and the 
smooth surface 
plastic screen 

On ¢' 
brightness 
diagram, A, the 
radial scale 
gives foot- 
Lamberts per 
foot-candle; 
on the intensity 
diagram, B, 
radial scale 
gives candles 
per = square feet 
of screen area 
per foot-candle 
of illumination. 


SMOOTH - SURFACE 
60° PLASTIC SCREEN 


MAGNE Siw 
CARBONATE 


LAMBERT 


single well-defined direction. This as- 
sumption should, however, be used with 
care. In practice, the light incident on 
any point of the screen consists of a 
cone of rays coming from the projec- 
tion lens aperture and converging at the 
point on the screen. Further, the rays 
falling on the edges and corners of the 
screen have a different angle of inci- 
dence than the rays at the center. 

In motion picture projection, the cone 
of rays converging at any point on the 
screen is very small, and the rays to op- 
posite corners of the picture make a 
rather small angle with each other. More- 
over, low brightness gain (wide angle) 
screens which closely approximate Lam- 
bert scatterers are generally used. There- 
fore, in motion picture practice, the as- 
sumption is valid. 

In television projection, on the other 
hand, the angles involved are quite large 
and high-brightness-gain screens are gen- 
erally employed. The range of angles of 
incidence of the light rays at the screen 
may be comparable to or larger than the 
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angular width of the distribution dia- 
gram. When the incident convergent 
cone of rays is large, the effective dis- 
tribution diagrams are broadened and 
the effective brightness gain is lowered, 
as shown in Fig. 3A. 

When the angle of incidence changes 
sufficiently over the screen area, the dis- 
tribution diagram differs correspondingly 
for different regions of the screen. This 
generally will result in nonuniform 
brightness over the screen area, the 
effect becoming more noticeable at high 
brightness gain figures and at large 
oblique viewing angles. Curved screens, 
auxiliary optical elements such as a Fres- 
nel lens, non-homogeneous screens, or 
other innovations may offer advantages 
in these cases. 

Table I gives the results of labora- 
tory measurement on a number of screens 
and of several miscellaneous materials 
Some of the materials were measured by 
the intensity method and others were 
measured by both the intensity and the 


* 
FIGURE 5 


‘x Brightness patterns for a typical beaded 

screen and for a metallized screen. The 

© pattern for a “perfect” screen is shown 

for comparison. The radial scale is 

graduated in foot-Lamberts per foot- 
candle of illumination. 


10° 


a 
20° 


brightness methods. All data presented 
refer to measurements made with inci- 
dent illumination normal to the screen 
surface. All of the screens are homo- 
geneous, except the ribbed plastic screen 
with Fresnel lens; measurements on the 
latter pertain to the central region only. 
Some of the laboratory measurements 
are presented in Figs. 4 and 5. 


List Requisites for Survival of 
the Motion Picture Theater 


“Although home Tv seems to be ac- 
quiring a mass audience,” Benjamin 
Schlanger and William Hoffberg, theater 
architectural and engineering consult- 
ants, told the recent SMPTE meeting, 
(Fall, 1950, convention at Lake Placid, 
N. Y.) “there will always be a motion 
picture theater and theater Tv audience 
consisting of those who wish to see enter- 
tainment not available in other mediums; 
those who wish to avoid advertising in- 





TABLE |. Characteristics of Representative Screen Surfaces 





Screen 


Miscellaneous Materials 


Perfect screen 
Magnesium carbonate 
Traceolene paper 
Opal glass 


White blotting paper 

Brushed aluminum 

Motion Picture Screens 
Smooth-surface plastic (perforated) 
Beaded 


Nylon cloth 
Metallized directional (perforated ) 
Glass cloth 


Commercial Television Screens 


glass 
Ribbed plastic with Fresnel lens 
Metal beaded 


Effective 
Brightness 
Gain 


Reflec- Trans- 
tance mittance 
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trusions; those desiring a respite from 
home entertainment; those satisfying 
their gregarious instincts, and those who 
prefer the dramatic impact of the large 
theater screen cinematography.” 

New and existing theaters which offer 
the seating, air conditioning, projection 
and sound transmission comforts now 
available, and which add to these the 
increased screen image, the luminous 
screen field, the increased flexibility and 
scope of motion picture cinematography, 
the feelings of intimacy within the audi- 
torium, and stereoscopy of sound and 
vision, should survive within the forests 
of home antennae, they concluded. 


New Optical Theory Described 


A new mathematical theory’ expected 
to be an aid to lens designers was de- 
scribed recently by Dr. Max Herzberger 
at a physical colloquium at Syracuse Uni- 
versity. Dr. Herzberger is a scientist at 
Kodak Research Laboratories. His new 
formula is said to provide a complete 
solution for image errors in lens systems. 


Exact Computation Possible 

Basically, the theory reduces the vari- 
ous possible errors for each light ray 
passing through a lens system to two 
errors which can be computed exactly. 
When one of these errors is eliminated, a 
symmetrical image is formed. Removal 
of both errors gives a sharp image. The 
theory is a generalization of the Seidel 
image-error theory. It will be valuable in 
the design and evaluation of lenses be- 
cause it will allow a lens designer to learn 
the limitations of a new lens system while 
it is still on the drawing board, Dr. Herz- 
berger said. 

Dr. Herzberger is the author of Strah- 
lenoptik (Ray Optics), published in Ber- 
lin in 1932, and of 150 papers in the field 
of geometrical optics and mathematics. 
He holds several patents dealing with 
optics and photography. 


More Stringent Copper Restrictions 


March 1 is the effective date for the strin- 
gent copper conservation order issued re- 
cently by the NPA. The order permits the 
use of copper where it serves a “functional” 
purpose and where no practical substitute is 
available. It will not be used where it is 
non-functional—that is, for ornaments or 
decorative purposes. Previous NPA actions 
on copper, providing for use of a certain 
percentage of the total used in previous 
years, remain in force. 


Netter Heads Altec Service Sales 


L. D. Netter, Jr., has been appointed gen- 
eral sales manager for Altec Service Corp. 
In addition to his responsibilities to the 
service company, Netter will oversee product 
sales made by the company in its role as 
manufacturer’s sales agent for Altec Lansing 
Corp. Netter joined Altec in Nov., 1947. 
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Maintenance and Servicing of Motors 
By ROBERT A. MITCHELL 


The fourth and concluding installment of a series of articles on the types 
of motors used in the projection field, with special emphasis upon the 
recognition and correction of various troubles encountered. 


CHART II. POLYPHASE INDUCTION MOTORS 


1. BEARINGS TOO HOT 


Trouble: Bearing dry. Cause: Insufficient 
lubrication; oil rings not working. Rem- 
edy: Clean bearings with kerosene, flush 
with oil, then refill with fresh oil or grease 
of the proper type. Check action of oil 
rings. 

Trouble: Bearing dirty. Cause: Dust or 
dirt in oil or grease. Remedy: Wash out 
oi] or grease reservoir with kerosene and 
refill with the proper lubricant. 

Trouble: Tight bearing. Cause: Provide 
clean lubricant, replace rings with rings 
not too tight. (If ring sticks or runs slowly, 
bevel it with a fine file.) Polish shaft with 
emery paper, or replace bearing. 

Trouble: Bearing binding. Cause: Sprung 
shaft. Remedy: True the shaft in a lathe 
and replace the bearings. 

Trouble: Loose bearing. Cause: Vibra- 
tion and wear. Remedy: Tighten screws 
which hold bearing. Replace bearing. 


2. ENTIRE FRAME TOO HOT 


Trouble: Transference of heat from 
bearings, rotor, or stator. Causes and Rem- 
edies: See directly following, and Causes 
and Remedies under Symptoms 1, 3, 4, 5, 
6, and 7. 

Trouble: Heat transferred from rotor 
or stator. Cause: Motor overloaded. Rem- 
edy: Test each phase with an ammeter, 
and if readings are abnormally high, re- 
duce the load or obtain more powerful 
motor. 

Trouble: Motor running 
Couse: One fuse blown, or one overload 
relay out of order. Remedy: Replace fuse 
or adjust relay and take ammeter readings 
of each phase. 


3. SMOKE ISSUES FROM ROTOR WIND. 
INGS; WEDGES OVER CERTAIN COILS 
ARE CHARRED 

Trouble: Rotor not centered in stator. 
Cause: Bearings worn. Remedy: If noticed 
before coils are damaged, renewal of the 
bearings and inserting new wedges will 
correct the fault: otherwise coils will need 
to be replaced. 


4. EVERY THIRD COIL IN A 3-PHASE 
MOTOR STATOR IS HOTTER THAN 
ADJACENT COILS 

Trouble: Insufficient impedance in phase 
which is hottest, causing unbalanced cur- 
rents in phases. Cause: One or more coils 
of one phase short-circuited within them- 
selves. Remedy: Replace short-circuited 
coil. (Do not jump the coil!) 


single-phase. 


Trouble: One phase grounded inside 
motor. Cause: Damp or d ge. Rem- 
edy: Eliminate ground by lifting coil and 
re-insulating. 


5. MOTOR RUNS HOT, AND EXPLO- 
SIONS, SOMETIMES ACCOMPANIED 
BY FIRE, OCCUR IN WINDINGS 
Trouble: Temporary ground or short- 
circuit. Cause: Dampness, which allows 
currents to circulate between coils and be- 
tween any coil and ground. Remedy: Bake 
rotor and stator until all dampness disap- 
pears, then paint all coils with insulating 
varnish (which needs to be baked) or 
Glyptol (which dries in air). If coils are 
punctured, replace with new coils. 


6. STATOR COILS OF ONE OR MORE 
PHASES HOT IN SPOTS, WHILE COOL 
IN OTHERS 


Trouble: Part of windings inoperative. 





_ Cause: Short circuits between adjacent sta- 


tor coils. Remedy: Replace short-circuited 
coils, as they will usually be found to be 
badly burned. 


7. MOTOR RUNS, BUT ROTOR HEATS 
UP WHILE THE STATOR IS COOL 


Trouble: Abnormal currents in rotor. 


Cause: Rotor bars loose or grounded; 
wound rotors short circuited. Remedy: 
Tighten set screws holding rotor bars to 
short-circuiting rings; replace wound ro- 
tors. 


8. MOTOR REFUSES TO START, BUT 
MAKES A HUMMING SOUND 


Trouble: Motor tries to run single-phase. 
Cause: One fuse blown, or overload relay 
out of order. Remedy: Replace fuse or ad- 
just relay. 

Trouble: Rotor not centered in stator. 
Cause: Bearing worn or out of adjustment. 
Remedy: Center the bearing, and replace 
worn bearings. 

Trouble: Open circuit in stator windings. 
Cause: Coil damaged. Remedy: Replace 
faulty coil. 


9% MOTOR ISSUES A PECULIAR 
SOUND WHEN RUNNING LIGHT, AS 
IF A HEAVY LOAD WERE THROWN 
ON PERIODICALLY, WITH A SLIGHT 
SLACKENING OF SPEED AT THESE 
INTERVALS 


Trouble: Coil connections of one phase 
reversed. Cause: Connected wrongly when 
repaired. Remedy: Connect coil to its 
proper group, and in correct polarity. 


10. MOTOR LOSES POWER AND SPEED 
WHEN FULLY LOADED 


Trouble: Rotor to one side of magnetic 
center of stator. Cause: End play all taken 
up at one-end of shaft; motor out of level; 
coupling driven too far on shaft if direct 
coupled. Remedy: Readjust end play so 
that rotor will “float.” Level motor. Bring 
coupling out to restore floating of rotor. 


CHART III. SINGLE-PHASE INDUCTION MOTORS 
Including Split-Phase, Capacitor, and Repulsion-Induction Types 


1. BEARINGS TOO HOT 


Trouble: Bearing Dry. Cause: Insufficient 
lubrication; oil rings or wool wick not 
working. Remedy: Wash bearings and 
wicks in kerosene, fiush with oil, then refill 
with fresh oil or grease of the proper type. 
Check action of rings. 

Trouble: Bearing dirty. Cause: Dust or 
dirt in oil or grease. Remedy: Wash out 
oil or grease reservoir with kerosene and 
refill with proper lubricant. 

Trouble: Tight bearing. Cause: ‘Insuffi- 
cient lubrication, grit in oil, oil rings not 
working, undersized bearing if bearing has 
been replaced. Remedy: Provide clean 
lubricant, replace rings with rings not too 
tight. (If ring sticks or runs slowly, bevel 
it with a fine file.) Polish shaft with emery 
paper, or replace bearing. 

Trouble: Bearing binding. Cause: 
Sprung shaft. Too much strain on pulley. 
Remedy: True the shaft in a lathe. Shim 
the bearing with thin pieces of tin as a 
temporary expedient. Install new bearings. 


Trouble: Loose bearing. Cause: Vibra- 
tion and wear. Remedy: Tighten set-screws 
holding bearing. Replace worn bearings. 
2. ENTIRE FRAME TOO HOT 

Trouble: Transference of heat from 
bearings, rotor, or stator. Causes and Rem- 
edies: See directly following, and also 
Causes and Remedies under Symptoms 1. 
3, 4, 5, and 6. 

Trouble: Heat transferred from rotor or 
stator. Cause: Motor overloaded. Remedy: 
Lighten load, or use a larger motor. 

Trouble: Motor running on starting 
winding. Cause: Frequency too low. Cen- 
trifugal switch stack or capacitor shorted. 
Remedy: Turn motor off immediately to 
avoid burning up the starting winding! 
Use proper motor for line frequency, re- 
pair centrifugal switch by. cleaning, oiling 
lightly, and operating by hand a few times. 
Replace capacitor. Inspect stator windings 
for possible damage. 

Trouble: Motor heats up even though 
load is light, and centrifugal switch and 
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other auxiliary apparatus are in perfect 
working order. Cause: Rotor not centered 
in stator. Remedy: Replace bearings and 
align them properly. (There should be an 
all-around clearance of 0.015 to 0.030 inch 
between rotor and stator peles.) 


3. ONE SECTION OF THE STATOR 
WINDING HOTTER THAN OTHER 
PARTS 

Trouble: Short-circuited stator winding. 
Cause: Worn or deteriorated insulation; 
mishandling. Remedy: Renew the short- 
circuited winding. 


4. MOTOR RUNS HOT, AND EXPLO- 
SIONS, SOMETIMES ACCOMPANIED BY 
FIRE, OCCUR IN THE WINDING 
Trouble: Temporary ground or short 
circuit. Cause: Dampness, which allows 
currents to circulate between coils or be- 
tween any coil and ground. Remedy: Bake 
retor and stator until all dampness disap- 
pears, then paint all coils with insulating 
varnish (which must be dried by baking 
in an oven at 115° C., or 239° F.) or Glyp- 
tol (which dries in air at room tempera- 
ture). If coils are punctured, replace with 
new coils or have the stator rewound. 


5. MOTOR RUNS, BUT ROTOR HEATS 
UP, WHILE STATOR REMAINS REA- 
SONABLY COOL 

Trouble: Abnormal currents in rotor. 
Cause: Squirrel-cage rotor bars loose. Rem- 
edy: Tighten set screws holding rotor bars 
to short-circuiting ring. (Most fractional 
H.P. motors have bars welded or soldered 
to the short-circuiting ring, making this 
trouble impossible.) 


6 REPULSION ARMATURE WINDING 
(ON CERTAIN TYPES OF REPULSION. 
INDUCTION MOTORS) HEATS UP 
Trouble: Brushes not disconnected when 
motor picks up speed. Cause: Centrifugal 
switch not functioning. Remedy: Overhaul 
switch, oil sparingly, and operate it by 
hand a few times. Check tension springs. 


7. BRUSHES (OF CERTAIN TYPES OF 
REPULSION-INDUCTION MOTORS) DO 
NOT LEAVE COMMUTATOR WHEN 
MOTOR IS NEARLY UP TO NORMAL 
RUNNING SPEED 

Trouble: Governor fails to function. 
Cause: Overload, low voltage, wrong fre- 
quency, governor sticking. Remedy: Run 
motor “light” to see if governor functions; 
decrease load or increase size of motor. 
Test line voltage; use motor designed for 
line voltage and frequency. Wipe excess 
oil from governor, apply kerosene spar- 
ingly, loosen springs. 


& BRUSHES ON COMPENSATED WIND- 
ING (OF CERTAIN OTHER TYPES OF 
REPULSION-INDUCTION MOTORS) DO 
NOT MAKE CONTACT WITH COMMU- 
TATOR WHEN MOTOR IS NEARLY UP 
TO SPEED 


Trouble, Cause and Remedy: See No. 7. 


9. ABNORMAL ARGING AT BRUSHES 
OF REPULSION-INDUCTION MOTORS 


Trouble: Short circuit in armature coil. 
Cause: Carbon between commutator bars, 
insulation burned from leads connecting 
segments to armature, short circuit in one 
or more armature coils. Remedy: Undercut 
mica between segments with slotting tool, 
bevel slightly the edges of the copper bars, 
and then paint the exposed mica with 
glossy red enamel of the iron oxide or 
synthetic type. Securely tape all leads. Re- 
wind or renew armature. 

Trouble: Loose contact between the 
short-circuiting segments and commutator 
in certain types of repulsion-induction 
motor. Cause: Segments jammed in hold- 
ers. Remedy: Sandpaper the segments and 
commutator with 00 sandpaper (NOT 
emery paper!) and see that the short-cir- 
cuiting segments are not sticking. 

Trouble: Loose contact between short- 
circuiting brushes and lcommutator in cer- 
tain other types of repulsion-induction 
motor. Cause: Brushes too short or stick- 
ing in holders. Remedy: Renew worn 
brushes. Work brushes in holders until 
brushes are loose. Sandpaper « 
and brushes. 








10. SPEED OF MOTOR FLUCTUATES 

Trouble: Centrifugal switch or brush 
governor cuts in and out frequently. Cause: 
Switch or brush-actuating mechanism not 
properly adjusted. Low voltage. Poor 
switch contacts. Remedy: Wait for voltage 
to come up to normal. Adjust tension 
springs, repair loose connections, clean 
switch contacts. 

Trouble: Line voltage or frequency er- 
ratic. Cause: Beyond control of operator. 
Remedy: None. This condition usually cor- 
rects itself after a few moments. 


lt. MOTOR FAILS TO START 


Trouble: Load too great. Cause: Motor 
too small for load; friction. Remedy: Ob- 
twin a motor suitable for the load. Examine 
motor bearings, couplings, and mechanical 
condition of driven machinery. 

Trouble: No current. Cause: Blown fuse; 
line open. Remedy: Inspect fuse and re- 
place, if necessary. Test line, repairing any 
breaks which may be discovered. Test 
motor leads. 

Trouble: Open circuit in stator. Cause: 
Kough usage, or burned coil or connection 
which may have opened. Remedy: By 
means of a circuit-tester locate the defec- 
tive coil, which must be replaced. (Do not 
jump the open coil!) 

Trouble: Open circuit in armature. 
Cause and Remedy: See directly above. 

Trouble: Rotor rubbing on stator core. 
Cause: Worn bearings. Remedy: Readjust 
(shim) the bearings or, better, replace the 
bearings with new ones. 

Trouble: Brushes of repulsion-induction 
motors not in contact with commutator. 
Cause: Brushes too short, or brushes stuck 
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in holders. Remedy: Renew all brushes, 
which should all be of the same length. 
Work brushes in holders to loosen them, 
or sandpaper brushes. Sandpaper commu- 
tator with No. 00 sandpaper (NOT emery 
paper). 

Trouble: Consistently poor commuta- 
tion. Cause: Brushes on a neutral point. 
Remedy: Shift the brushes to the side of 
“hard neutral” which gives the proper di- 
rection of rotation. 

Trouble: Motor makes loud humming 
sound, but refuses to start. Cause: See di- 
rectly above. Also, centrifugal switch of 
split-phase and of certain capacitor and 
repulsion-induction motors not functioning. 
Starting winding burned out, starting re- 
sistor open, capacitor shorted, or armature 
windi of repul types burned out. 
Remedy: Repair, adjust, and clean gover- 
nor and centrifugal switch. Test starting 
winding of stator or repulsion-induction 
armature coils, replacing burned-out coils 
or rewinding same. Test starting resistor. 
Test capacitor with a D.C. testing outfit. 
Replace any defective components. 


12. MOTOR RUNS BACKWARD 
Trouble: Initial, or starting, torque turns 
rotor in wrong direction. Cause: In the 
case of repulsion-induction motors, brushes 
have been shifted to the wrong side of 
“hard neutral.” Remedy: Loosen set screws 
holding brush-holder rocker and shift 
rocker to the correct side of the neutral 





in U. S. Consent Decree 


Warner Brothers has 27 months in 
which to divorce production-distribution 
from exhibition and to form two new 
companies, and up to two years in which 
to dispose of a maximum of approxi- 
mately 80 of its theaters, under the terms 
of a consent degree with the U. S. gov- 
ernment which concludes the 12-year 
anti-trust suit against the film company. 

Highlights of the decree, patterned 
closely after the recent Paramount settle- 
ment with Uncle Sam, are: 


Jan. 4, 1951, the Effective Date 


The present Warner Brothers organi- 
zation will be recast into separate produc- 
tion, distribution and theater companies 
within 27 months from Jan. 4, 1951. 

Disposal of from 55 to 80 theaters is 
required, depending upon the number 
of competitive theaters playing first-run 
product on a regular basis in Warner 
towns and cities, 

The three Warner Brothers and their 
families must dispose of their holdings 
in one or the other of the new companies 
within 27 months, or put them under con- 
trol of a U. S. court-appointed trustee. 

Trade practice restraints in the distribu- 
tion of films—franchises, pooling deals, 
profit-sharing leases, etc.—are imposed. 


7 











uRRENT WitnHout ConpuctTors: 

When we think of electric current 

or electrons in motion, we customer- 
ily associate the current with some con- 
fining medium or transporting path, as, 
for example, a wire: a commonplace 
condition in electrical circuitry, yet not 
necessarily a “must” condition. In other 
words, it is not necessary that a metallic 
conducting path be present in order that 
electrons flow in a directed path and con- 
stitute electron current. 

The operation of a vacuum tube demon- 
strates that a metallic conducting path is 
not essential: the grid, plate, and screen 
current within the tube advance through 


these effects inside of many vacuum-tube 
devices. 

For example, an important attribute of 
the electron in motion is a magnetic field 
which surrounds the moving charge. Sel- 
dom do we pay any heed to this phenom- 
enon in a high-vacuum rectifier tube, in 
an amplifier tube, or in an oscillator tube. 

Admittedly, the movement of electrons 
through such devices is not in the form 
of a concentrated beam; if it were so, 
there might possibly be a remote associa- 
tien with a similar current through a 
wire. In the case of the cathode-ray tube, 
however, the electrons are confined into 
a narrow path; therefore, there is a 


that case because the ordinary manner of 
application of such tubes does not re- 
quire recognition of this field. In the 
cathode-ray tube, not only does the mag- 
netic field demand recognition, but it also 
is put to good use. 


Stationary Charges 

Not all of our dealing with electrons 
in connection with the operation of the 
cathode-ray tube are restricted to charges 
in motion—that is dynamic electricity. 
A good deal of what takes place within 
the cathode-ray tube is the result of the 
behavior of electrons at rest, of the posi- 
tive charge at rest. 

While it is true that we cannot create 


The Cathode-Ray Tube: Basic Data 


By JOHN F. RIDER and SEYMOUR D. USLAN 


ll. Electrostatic Deflection and Focusing 


Second of a series", this installment relates to the basic theory anent electrostatic action— 

data with which all professional projectionists should be familiar if they hope to cope 

with the ever-increasing complexities of 'electronically-controlled systems. Originally 

appearing in Encyclopedia on Cathode-Ray Oscilloscopes and Their Uses, these data are 

presented here through the gracious cooperation of John F. Rider**, publisher of the 
massive (982-page) aforementioned authoritative work. 


“space” without benefit of conducting 
paths. The physical conducting paths ap- 
pear at the elements and the circuits con- 
nected to the elements. The cathode-ray 
tube is another example of elecron flow 
through space. 

These references to conductorless 
paths for current should not be construed 
as implying that a so-called open circuit 
is an operative system. Direct electron 
flow through space occurs only under 
proper conditions. Here, we are con- 
cerned solely with electron currents 
identified as conduction currents when 
they advance through wires; and we take 
for granted that wire circuits as paths 
are complete in every respect. We raise 
this point because the properties of elec- 
tron currents as associated with wire 
conducting systems are applicable to like 
currents which are traveling through 
space. 


Influence of Magnetic Field 

We speak freely about vacuum-tube 
currents as being electrons in motion, 
but we seldom think of them as having 
the properties of current in a wire be- 
cause we have no occasion to consider 


~ ©The first installment appeared in IP for Dec., 
1958, p. 28. 
** 480 Canal St., New York 13, N. Y. 
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closer similarity between a stream of 
electrons moving through a wire and one 
advancing through this tube. 

But it is not this similarity which 
ferces us to stress the condition. Instead, 
it is that the electron stream within the 
cathode-ray tube not only possesses every 
propery of an clectron current, especially 
the associated magnetic field, but also 
that the operation of the tube depends in 
part upon several phenomena which are 
tied-in with the magnetic field. 

Electromagnetic focusing would be im- 
possible without the magnetic attribute 
of the electron beam. The same, is true, 
of course, as far as electromagnetic de- 
flection is concerned. 

The absence of a concentration of elec- 
trons in a vacuum tube does not remove 
the electron stream from the conditions 
described as the basic laws of electricity 
and magnetism as applied to electric cur- 
rent—those conditions which are, of ne- 
cessity, associated with the beam of elec- 
trons in the cathode-ray tube. Both are 
governed by identical law; it is just that 
these laws are of more immediate inter- 
est in the cathode-ray tube than in the 
ordinary vacuum tube. 

Electrons advancing through a conven- 
tional vacuum tube are surrounded by a 
magnetic field, but it is unimportant in 


a positively-charged plate without first 
meking electrons move away from that 
plate, leaving a residual net positive 
charge, we ordinarily ignore this tran- 
sient motion of the electron. Conditions 
are considered only after the electron has 
come to rest somewhere else, where it 
sets up a negatively-charged surface. 

If these statements remind you of 
“charged” bodies of surfaces, the basis 
of operation of the conventional vacuum 
tube wherein the elements act as charged 
surfaces, or even the principle of opera- 
tion of a capacitor, your thinking is along 
correct lines. 

Many of the performance capabilities 
of the cathode-ray tube stem from the 
creation of a “charged” state in some of 
the components which are part of its 
structure. The electrostatic fields and 
lines of force existing between these 
charged surfaces account for such actions 
as electrostatic focusing and deflection, 
because they determine the paths of elec-- 
trons which pass under their influence. 

Taking into account the properties of 
current and the fields between charged 
surfaces, jt is evident that the basis of 
focusing and deflection is the establish- 
ment of certain paths for the emitted 
electrons and the beam by these phe- 
nomena. A review of the basic principles 
of these actions is essential. This can be 
dene most easily by grouping the actions 
into electrostatics and magnetics, and 
discussing each separately—limited, of 
course, to those subjects within each 
group which are most directly associated 
with the title of this text. 


Electric Fields and Lines of Force 

It is a basic law of physics that unlike 
charges attract, and that like charges 
repel, each the other. Originally, when 
it was noted that bodies bearing charges 
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reacted in a certain manner upon each 
other, the general approach was that 
some sort of “action at a distance” was 
taking place. Among the early investiga- 
tors, Faraday was a strong objector to 
this philosophy. Eventually he conceived 
the idea that something existed between 
the bodies which displayed attraction and 
repulsion for each other. The result was 
the concept of electric fields and lines of 
force as being in the space between the 
objects. 


Graphical presentations of the electric 
field and the lines of force are strictly 
mental devices, to assist in visualizing 
certain phenomena. Sometimes it is con- 
venient to think of the field lines or the 
lines of force as having certain physical 
properties; but these properties are only 
explanations of what happens, not the 
cause. 

By accepting these concepts as a work- 
ing tool without trying to demonstrate 
validity, it will be easier to comprehend 


Cron-O-Matic Carbon Saver Utilizes New Principles 


The Model U. N. Cron-O-Matic carbon- 
saver utilizes a completely new positive- 
carbon assembly and includes devices here- 
tofore not employed with standard projec- 
tion arclamps to effect an entirely automatic 
unit. Installation is extremely simple. All 
insulation being self-contained, the projec- 
tionist need only remove the old post and 
guide assembly, substitute the Cron-O-Matic, 
and discard the original insulation. Of uni- 
versal design, the base casting is merely at- 
tached to the particular lamp for which it 
is intended. 

The projectioinst sets the “top” carbon 
by means of the gauge furnished (Fig. 1), 
installs a carbon stub of any length—from 
1% to 6 inches (regardless of the number 
of minutes the film is to be projected), 
swings the carriage back to the operating 
position, closes the lamphouse door—and 
operates as usual. 

The “swing-out” of the carbon head has 
been designed for quicker cooling of the 
carbons as well as for convenience in re- 
trimming. No drilling of carbons, pins or 
sleeves is required, nor is it necessary to 
measure the stub against the running time. 


Precise Alignment Assured 


Under any circumstances, the stub is set 
back on the guide rest, ready for striking. 
The stub is in exact alignment with the 
negative: this is accomplished by raising or 
lowering the entire assembly and by lateral 
adjustment made possible by an eccentric. 

Figure 2 illustrates how the stub has been 
consumed to the point where the tail-flame 
of the arc burns upward and onto the “top” 
carbon, preheating it to the same tempera- 
ture as the stub. The carbon head, con- 
structed of heat-resisting, non-magnetic alloy, 
is not damaged by the flame and has no 
effect upon the original setting of the per- 
manent magnet. 

In Fig. 3 is shown how the stub has 
dropped down out of the path of the now- 
burning “top” carbon. This drop is accom- 
plished instantaneously due to a trip-spring 
inserted into the rear of the pivot action 
post. The “top” carbon will burn for 22 
minutes at normal amperage for the given 
size used, making it impossible to run out 
of carbon on any full double reel of film. 

Figure 4 shows the condition which exists 
after the “top” carbon has burned for 22 
minutes at 65 amperes (8-mm carbons). -It 
will be noted that the extension arm drops 


harmlessly downward out of the way of the 
reflector. 

The Cron-G-Matic carbon-saver is sold 
through theatre equipment supply houses 
everywhere. Detailed descriptive literature 
will be sent free to anyone upon request 
to the manufacturer, Payne Products, 2454 
W. Stadium Boulevard, Ann Arbor, Mich. 
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the subject of fields, and in particular of 
electron lenses. 

By an electrostatic field or electric 
field, the physicist means a special con- 
dition of space around every elemental 
charge of either polarity. By the special 
condition of space, the physicist means 
that energy, attributable to the charge, 
exists around it. Moreover, this energy 
is capable of exerting a force upon an- 
other charge. 


The Vital ‘Field of Energy’ 


Thus, every elemental charge, whether 
isolated in space or resting upon the sur- 
face of a body, is inseparably associated 
with an electrostatic field, which may be 
called a field of energy. Or, if we exam- 
ine the’ condition from the viewpoint of 
the force which it may exert upon an- 
other charge, then the electrostatic or 
electric field is a field of force. 

Since the field is one of energy or 
force, neither of which is a substance, 
the field is invisible, detectable only by 
its effects. Such effects are the forces 
which the field is capable of exerting 
upon something susceptible to it, and 
such a “something” is another charge or 
charges. 

Now, recalling that every elemental 
charge has a field of its own, and plac- 
ing a charge A within the field of another 
charge B: if we say that the field of A is 
capable of exerting a force upon charge 
B, we are stating only a part of the truth. 
In reality, charge B also has a field, so 
that the field of A is acting apon B, and 
the field of B is acting upon A. 

When we speak about forces being 
present in a field and being the effect of 
the field, it must be remembered that 
this is a mutual condition involving all 
of the fields due.to all of the charges. 
The manifestation of these forces is the 
action described by the basic laws of 
physics—the attraction between unlike 
charges and the repulsion between like 
charges. 


Directed Quantity—a ‘Vector’ 

Now, force not only has magnitude but 
is also a directed quantity—that is, it 
acts in a definite direction. (Such a 
quantity is called a vector.) If we say 
that a field is perceivable by its effects 
and these effects are forces, then the ef- 
fects (forces) have both direction and 
magnitude. Here we have a clue to the 
means of representing the fields as a 
whole, or, rather, a means of illustrating 
the special condition of either the space 
around a charge, or the condition of 
space between charges. 

What is done is to use lines which 
show the direction of action of the forces 
present in the field. We might describe 
these lines as being the paths of the 
force, or the paths over which the force 

(Continued on page 25) 














IN THE 


SPOTLIGHT 





@ ps cannot read the recent government wage-price “freeze” 
order without experiencing mixed feelings of relief at some 
sort of action after weary months of delay and a “so-what-the-Hell” 
attitude mindful of the days of World War II in terms of too little, 
too late. 


We motion picture people still have a potent publicity outlet via 
the newsreels, personal appearances of stars, charity sponsorships, 
collections, etc.—in short, anything smacking of glamour in terms of 
Podunk and all way stations to eje¢t the stuffing from the soft cushions 
which soothe the Washington crowd into thinking that they can get 
away with anything. 

Wage control without price control—bread, clothing, medicine, 
doctors’ bills, and the thousand and one things necessary for the 
mere business of living—all these add up to the ultimate in govern- 
mental stalling and an appeal for votes come 1952 which will be 
overwhelmingly repudiated by the working men and women of 
America. 

Wage control? Yes .. . but coupled with a control of the price 
structure that will enable the average Joe AMERICA to live and walk 
the streets of his native land in a manner befitting one who, we are 
told, is privileged (?) to vote for those who control his destiny by 





sheer weight of executive office. 


No wage controls without price controls—that’s our stand. 


© Ernie Lang, recording-secretary for 
New York Local 306, recently notified 
the membership that the Local’s Pension 
and Welfare Plan had been approved and 
put into effect. (See IP for Oct. 1950, p. 
19.) This plan, which affects members 
working in major circuit theaters, Broad- 
way houses, downtown Brooklyn thea- 
tres, and many of the independent 
houses, automatically reduces the union 
dues, and eliminates any future assess- 
ments for old-age pension and death 
benefits. For example, prior to the 
inauguration of the new Pension and 
Weliare Plan, the union dues for the 
present quarter would have been $42.80, 
as compared with $19.25 which is now 
payable. 

Al! members of the Local, retiring after 
January 17, 1951, will receive a weekly 
pension of $30 (an increase of $9 per 
week over the previous pension allow- 
ance), which is independent of any gov- 
ernment pension or Social Security al- 
lowance he may be entitled to. 

In lieu of a wage increase paid direct 
to Local 306 members, the aforemen- 


tioned theaters have agreed to contribute 
5% of the men’s basic wage scale to the 
Local’s Welfare Fund. Payments for 
hospitalization and medical care for the 
members and their wives will be made 
from this fund. 

Since negotiations for this plan were 
started several months ago, it will not be 
affected by the recent government wage- 
freeze order. 


© Bill Kunzmann, convention vice-pres- 
ident for the SMPTE, advised us that 
the next meeting of the Society will be 
held at the Hotel Statler, New York City, 
April 30-May 4 next. We hope that the 
Society will justify its bid for projection- 
ist members by devoting at least one ses- 
sion to matters of interest to the projec- 
tion craft. 


® As an example of what we consider 
smart public relations, we point to the 
line followed by Local 586, Nebraska 
(Grand Island, Columbus, Norfolk, Hast- 
ings, and York), in effecting a more 
harmonious relationship between the 











Local and the various civic, educational, 
and religious organizations in its juris- 
diction. In trying to overcome the many 
deep-seated and unfair prejudices against 
labor unions, the members of Local 586 
gave generously of their time and experi- 
ence to these organizations whenever 
they put on a show. Eventually, a bar- 
rier of many-years’ standing was com- 
pletely broken down, and today Local 
586 has their confidence and respect. 
Today, whenever an entertainment is 
planned, the Local furnishes the needed 
men, at regular pay. 

Many thanks to Conrad Krieger, sec- 
retary of the Local, for forwarding this 
information—which might be emulated 
with profit by other Locals. 


© A representative gathering turned out 
to witness the installation of the new 
officers of the 25-30 Club at the regular 
January meeting. Harry Mackler, presi- 
dent (member of New York Local 306) ; 
Edward Dougherty, vice-president (Local 
384, Hudson County, N. J.), and Charles 
Eichhorn, trustee (Local 306), are the 
only new officers for 1951. Holdovers 
are Morris Klapholz, secretary, and Ben 
Stern, financial secretary-treasurer. Mor- 
ris J. Rotker, past-president of the Club, 
presided at the ceremonies. 

Among the invited guests were Admiral 
R. B. Tompkins, president, and Arthur 
Meyer, vice-president and general sales 
manager, International Projector Corp.; 
Walter E. Green, president, National 
Theatre Supply Co.; Allen G. Smith, New 
York City branch manager for NTS, and 
Barney Passman, chief engineer at the 
IPC plant in Bloomfield, N. J. 


© Realizing the advantages to its young- 
er members of a more thorough ground- 
ing in the duties of a stagehand, officials 
of Local 366, Westchester County, N. Y., 
are sponsoring a course in back-stage 
activities at Hunter College, New York 
City. This course is conducted by a 
member of the Local and classes are 
held twice weekly. Nat Storch, presi- 
dent, and Joe Monaco, business repre- 
sentative for the Local, have long cher- 
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ished this idea; now that it has been 
realized, we hope it will be tremendously 
successful. 


© Anonymous letters, always the refuge 
of the cowardly and the bane of our 
existence. Most of us have at some time 
or other been the recipient of an anony- 
mous letter or two attacking either our 
own or some other person’s character. 
The writers of such letters hide behind 
the cloak of anonymity either because 
they cannot substantiate their charges or 
because they just haven't the guts to 
back them up. 

As a member of one of the larger 
Local Unions in the Alliance, we have 
received many unsigned scurrilous let- 
ters, pamphlets, etc., attacking the Local 
administration and individual members. 
These were generally signed “Anony- 
mous,” “The Fair Deal Committee,” 
“Unemployed Operators Committee,” “In- 
dependent Theater Operators Commit- 
tee,” and many other phony-sounding 
committee names, too numerous to men- 
tion. : 

It has long been our contention that 
such “committees” usually are non- 
existent—that they are merely a dodge 
behind which a few disgruntled mem- 
bers try to hide their identities. We be- 
lieve that when members are dissatisfied 
with conditions existing in their Local 
and feel that they have legitimate cause 
for complaint, or wish to bring charges 
against any of its officers, they should 
air their grievances through the chan- 
nels that are open to them and not hide 
behind faked committee names. 

This reminds us of a comment made 
by Henry Ward Beecher when he re- 
ceived a letter which contained one word: 
“Fool.” He said, “I have received many 
unsigned letters of criticism, but this is 
the first in which the writer signed his 
name but forgot to write the letter.” 
This leaves nothing more to be said. 


© The recent death of Emmett Carter, 
Sr., business representative of Local 587, 
Longview-Marshall, Texas, ended a ca- 
reer of many years service to the Local. 
Several months ago the Local awarded 
Carter a gold button for 37 years’ loyal 
service. 


© Wedding bells rang again for Mike 
Berkowitz, veteran member of New York 
Local 306, and his wife, Anna, when 
they celebrated their 50th wedding anni- 
versary last month at the Grand Street 
Boys Clubhouse in New York City. 
Several hundred guests witnessed the 
“golden” ceremony, which was very 
beautiful and touching. Mike was as 
nervous as a young bridegroom; Anna 
was her usual composed self—naturally. 

Dinner and dancing until the wee 


hours wound up one of the most de- 
lightful evenings we have had in a long 
time. The entire affair was arranged 
and planned by Mike’s son, Milton, chief 
projectionist at the Capitol Theater, 
famed Broadway house. 


25 Years Ago—February, 1926 


© Tht IA Executive Board unanimously 
elected Barney Ryan, member of Brook- 
lyn Local No. 4, a member of the board 
of trustees, succeeding William Harrer, 
who was elected 7th IA vice-president. 
... President Bill Canavan’s plan to pub- 
lish a book of all LA convention proceed- 
ings from the inception of the organiza- 
tion to the present date was endorsed by 
the Executive Board. Order blanks were 
to be sent out to all Local Unions to 
determine the feasibility of such a 
project. .. . The nomination of George 
Curran, member of Boston Local 182, as 
a candidate for the office of sheriff of 
Suffolk County, Mass., was endorsed by 
the IA Executive Board, which urged 
all Local Unions in Suffolk County to get 
behind their fraternal brother and help 


elect him to office. . . . The IA donated 
$1000 to the Striking Anthracite Miners’ 
Fund in response to an appeal by the AF 
of L Executive Council. . . . The General 
Executive Board, by unanimous vote, 
decided that “in the event a member be 
denied the privilege of working in the 
jurisdiction of the Local Union with 
which he is affiliated for any reason 
whatsoever, that member would not be 
permitted to accept employment in the 
jurisdiction of a sister Local Union, and 
his traveling privileges will be suspended 
until such time as his Local Union again 
grants him the privilege of working.” 
. . » Malcolm Grow was expelled from 
membership in Local No. 638, Carbon 
County, Penna., for refusing to obey the 
official road call effective against the 
Park Theater in Lehighton, Penna... . 
The appeal before the IA Executive Board 
of Jack Seraphine, member of New York 
Local No. 306, against the Local’s action 
in refusing him the privilege of running 
for office for membership on its Execu- 
tive Board was denied. The Local al- 
leged that Seraphine did not pay his 
dues within the prescribed period. 


Report on IA-IP Amateur Radio Contest 


By AMOS KANAGA (W6BAA) 


HORT-WAVE radio is sometimes like 

the fair sex: it can be gracious and 
generous; then again, it can be a stinker. 
And the IA-IP amateur radio contest 
week, as far as weather conditions were 
concerned, was a “stinker.” However, 
on the basis of reports received to date 
and the many more expected, it would 
seem that the boys did pretty well for 
themselves. 

The contest did not approach other 
such national events in terms of thous- 
ands of participants, but considering the 
comparatively short time in which IA 
national listings have been published, we 
did pretty well for ourselves. 

Many of the boys worked their first 
IA contact; others had several lined up. 
Whenever the band opened up, especially 
on 10 meters, there were IA men on the 
air. Most of them hovered around the 
28,850 frequency and passed the word 
along when a new IA station was worked 
or heard. One West Coast station worked 
eight in a row—then didn’t hear any IA 
men for three days! After midnight, 75 
meters was fairly active. 


IP Listing Continues to Grow 

Many new calls will be added to our 
list as a result of this contest, since many 
of our boys now look to the pages of IP 
for the current listing of IA radio men. 

An outstanding thing about this con- 
test, remarked by many of our fellows, 
was that there was not the usual haste 
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displayed in making contacts, as in other 
contests. There was more real fraterni- 
zation, the boys made schedules to QSO 
again, and they met a lot of IA men they 
never knew were around on the air. 

ImporTANT: please send in a copy of 
your contest log, even if you only worked 
one IA man (and that is all several did) ; 
that station may be one that is not now 
on our list. When we put them all to- 
gether, we'll really have something. Our 
list grew because every one of you took 
time out to let us know of another IA 
man who was a radio amateur. That's 
FB and real spirit! 

We tried our best to make the dead- 
line for this issue, but all scores were 
not received in time. Fellows, we must 
have your log to cross-check, even if you 
worked only one IA brother. So, shoot 
it in to me pronto at 262 Westland Ave., 
San Mateo, Calif. Complete scores, and 
the contest winners, will be announced in 
the next (March) issue of IP—plus. of 
course, the very latest listing. 

Many thanks—and 73. 


RCA Eng. Products Personnel Changes 


Theodore A. Smith, for the past five years 
head of sales for RCA Engineering Products, 
has been named assistant general manager 
of the department. He succeeds W. W. 
Watts, who is on a leave of absence for 
service with the NPA in Washington. 

Simultaneously, A. R. Hopkins was named 
general sales manager of the department, 
while Barton Kreuzer was appointed gen- 
eral product manager. 

















Report on First Month's Phonevision Chicago Test 


HE Tv topic of prime interest to film 

people during the past month was the 
report issued by Eugene F. McDonald, 
Jr., president of Zenith Radio, on that 
company’s Phonevision tests over a four- 
week period among 300 selected families 
in the Chicago area. In a letter to dis- 
tributors who supplied the films for the 
tests, McDonald declared that the opera- 
tion in its first month drew 26% of the 
“total possible attendance.” No mention 
was made of the obvious novelty appeal 
of the operation. 

McDonald cited figures indicating an 
over-all average of 30% of the possible 
audience. The ten lowest-grossing fea- 
tures offered drew an average of 22%, 
and, the Zenith head declared, relatively 
few feature pictures produced in the last 
20 years have played to that large a per- 
centage of the possible theater audience 
on their first showing. 


Films Two Years or More Old 


Zenith is using films two or more years 
old, which have played out their theatri- 
cal dates. 

Average attendance of those participat- 
ing in the test was 3.1 times in the first 
week of the test, dropping to 1.9 for the 


second and third, and 1.7 for the foucth. 


Disregarding the initial week, average for) 


the next three was 1.8 times per week' 
per family, McDonald points out. 
Projecting this against the 10 million 
receivers presently in use would indicate 
a producer’s income of $468,000,000 an- 
nually, on the basis of 50% of the $1 
fee charged in the Chicago test. To a 
large extent, McDonald declared, this 
would be supplemental to income producers 
would continue to receive from theaters. 


Cites Results as ‘Fabulous’ 


“These first four weeks’ results on Phone- 
vision are fabulous,” McDonald emphasized. 
“even if you cut them in two or in four. And 
you must remember that this test is handi- 
capped to some extent by the age of the 
pictures, All of these pictures played in 
theaters before the majority of our test 
families owned television receivers, most of 
them during the high-water period of theater 
attendance. 

“We have secured phenomenal results by 
tapping an audience that did not see these 
pictures in the theater. I think it is reason- 
able to assume that many of these who did 
not buy the pictures on Phonevision, re- 
frained because they had already seen them. 
Can you imagine, then, how much more 
startling our results would be if we were 
presenting new pictures that none of our 
families have previously seen?” 


First-Time Viewing by Many 


In another summary of postcard reports 
from Phonevision subscribers, McDonald 
pointed out that, except for a few great 
classics, four out of five are seeing the pic- 


tures they purchase for the first time, “in 
spite of the fact that each of these pictures 
has long since completed its theater runs, 
and that some had been reissued.” 

“It is self-evident,” the Zenith president 
said, “that with Phonevision we are reach- 
ing that vast segment of our population that 
never were regular theater-goers, and that 
in reaching this new audience we are adding 
countless millions of dollars to the value of 
the old features you have in your vaults. It 
is not beyond the realm of possibility that 
many of your older pictures will earn more 
for you on reissue by Phonevision than they 
have earned to date in theater showings.” 


Expand Use of Tv Channels 


Experiments by 20th Century-Fox in 
theater Tv relaying the past two years 
indicate that cross-polarization may well 
lead to greater use of certain Tv chan- 
nels. 

These experiments, conducted in New 
York on the 6800-7050 me band, indicate 
that programs can originate at two differ- 
ent points on the same channel and be 
received at a distribution point without 
cross-channel interference. While the ex- 
periments were made primarily with the- 
ater Tv in mind, the report indicates that 
cross-polarization will increase the use 
of all Tv channels. 

The experiments disclosed that pro- 
grams could originate at two differemt 
points, be fed to a major distribution 
peint, then relayed to a second distribu- 
tion point without interference, although 
only one channel was used. 


AF of M Ultimatum to Tv Nets 


Further difficulty for Tv broadcasters 
is the announcement by the American 
Federation of Musicians that the net- 
works may use on Tv only those films 
“expressly authorized between the AF 
of M and producers (film) or others 
having interest in such film.” If this ban 
persists, Tv stations may be in a bad way 
for film fare. 

AF of M will permit use of film repro- 
duction of a “live” telecast by affiliated 
network at the same time show is given, 
but reproduction may not be given more 
than one time; but in the event that it is, 
the following payments will be due: (1) 
a repeat fee must be paid to the musi- 
cians, and (2) payment must be made 
to the Music Performance Trust Fund 
equal to 5% of the “gross time charges.” 


Du Pont Price Tilt, Curtailment 


Simultaneous with the issuance of new 
price list which shows increases averag- 
ing 114% for both negative and posi- 
tive motion picture film (attributed to 
increased labor and material costs) Du 


Pont notified its customers that it was 
curtailing its orders by 25%. Action was 
taken it was explained, because of com- 
mitments to produce an increased sup- 
ply of X-ray film for the armed forces 
and others. 

Hardest hit by this curtailment of mo- 
tion picture stock will be the newsreels 
and small laboratories, representatives 
of which are making strenuous efforts to 
have the cutback modified, at least. 

Sample price increases on Du Pont 
stock per 1000 linear feet: 35-mm safety 
negative, from $43.76 to $49.21; release 
positive safety film, from $14.80 to 


$16.22. 


4-Inch Lens Now Standard on 
All Century Projectors 


Century Projector Corp. announces 
that the latest and most modern 4-inch 
diameter lens mounts are now standard 
equipment in Century Model C single- 
shutter and Model CC double-shutter 
projectors, on both the standard as well 
as the water-cooled models. This change 
continues the Century policy of keeping 
pace with the latest industry develop- 
ments. Although 4inch diameter lenses 
are now available only in the longer focal 
lengths, there are indications that the 
trend toward larger diameter lenses make 
it desirable at this time to standardize 
on the larger lens mounts for all pro- 
jection equipment. 


Confirm Nate Golden as NPA 
Film-Photo Director 


Nathan D. Golden has been officially con- 
firmed as director of the Motion Picture- 
Photo Products Division of the NPA. Golden 
formerly headed the Motion Picture Divi- 
sion of the Dept. of Commerce. During 
World War II he was consultant to the 
Production Board and to the Office of Co- 
ordinator for Inter-American Affairs. He 
also served as consultant to the Golden 
Gate International Exposition, and to the 
American group which considered world 
tariffs and trade in France in 1949. 


Long, Varied Film Career 


Golden has long maintained close contact 
with the projection groups in the film in- 
dustry, following his early days as a mem- 
ber of IA Local 160 of Cleveland, of which 
organization he is a life member. He re- 
ceived the first gold medal award of the 
Projection Advisory Council. 

A veteran of World War I, Golden en- 
tered U. S. service in 1926. He is a graduate 
of Washington College of Law, American 
University; past commander of the D. C., 
V. of F. Wars as well as of the Legion 
Post, National Press Club; fellow of the 
SMPTE, member of Projection Advisory 
Council, and chairman of the Heart Com- 
mittee, Variety Clubs. 
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NEWS PROJECTIONS 


HOLLY aside from present con- 
struction curbs, theater building 
should be stopped completely for five 
years as a “breather” and to check over- 
seating which is rampant, says Abram 
Myers, general counsel for Allied States 
exhib group. . . . Paramount plans to put | 
52 features in work within the next 24 
months, Ty notwithstanding. . . . Thea- 
ter construction and alterations in Can- 
ada last year cost $6 million, bringing 
the past five-years’ total to over $33 mil- | 
lions. . . . Loew’s has been granted extra | 
time to March 31 next to file its exhibi- 
tion-production divorcement plan with | 
the Dept. of Justice. . .. More than 97% | 
of U. S. theaters sell candy, 95°% sell 
popcorn, and 79% sell soft drinks. Some | 
86% have refreshment stands, while 47% | 
use coin machines, meaning some have 
both. . . . Technicolor announced that 
it plans to process 103 forthcoming pro- | 
ductions either set for release, in produc- 
tion, or in preparation. Biggest Tech- Your patrons will 
nicolor program ever. probably in re- ¥ 
sponse to insistent exhibitor demand. | notice the difference! 





a) ee Super Snaplites give 


National exhibitor groups still fear- | ou Sharper Pictur 
ful that the present high 20% ticket tax y oe, 


will be boosted during current defense | ; More Illumination, 
emergency; although in-the-know Wash- 

ington sources insist there will be no ; Greater Contrast and 
upward tilt. . . . National Collegiate ee 

Athletic Assoc. Tv committee came out | Definition. 

flatfootedly for a ban on home telecasts | ‘ 

of football games, citing a box-office drop | # : . 

this past season. Committee would like | ‘ For the Best in 

to make an exclusive deal direct with | , 

theaters, if enough houses would install | / b . Projection use Super 
Tv units. .. . Paramount has announced | 

the purchase for retirement of 251,000 Snaplites ...the 
shares of its own common stock on the ' oe 

N. Y. Stock Exchange, at the pegged ’ only Projection Lenses 
price of $21.50 a share. . . . RKO | Clear : 

Theaters in New York area have con- Crisp Pictures to give you a true 
cluded a 13-week deal with NBC Tv 2 

outlet to promote former’s attractions with speed of £/1.9 


and “Let’s Go Out to The Movies” cam- | SUPER SNAPLITE in every focal length 


paign. First such deal by a major cir- 
cuit. . . . Permission granted to RCA | f ; 

up t ° 
to appeal recent Chicago court decision | 1.9 ee 7 inches 
anent color Tv (which favored CBS non- | PROJECTION LENSES 
compatible system approved by the FCC) | 
is largely academic in view of manufac- Ask for Bulletins 
turing restrictions which will effectively | 
bar color Tv progress for several years. | 207 and 209 
. . . Better pictures plus increased de- | 
fense plant earnings are cited for recent 
upswing in box-office take, especially in | Wes 
Mid-West and South. . . . Quote from KOLLMA®@ 
Julian Brylawski of Metropolitan Thea- ® 
ter Owners of Washington, D. C.. on 2 Franklin Avenue y 
possible theater Tv installations: “We Brooklyn 11, New York CORPORATION 
cannot sell what they (standard Tv pro- 


grams) are giving away, no matter how | “YOU GET MORE LIGHT WITH SUPER SNAPLITE” 
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inferior their product is.” . . . Schine 
Theaters, loser in a Government anti- 
trust suit, has put 28 houses in New 
York, Maryland, Ohio and Kentucky on 
the block, ranging from the 394-seat 
Corbin, Ky., leasehold for $7,500 to the 
1381-seat Madison in Rochester, N. Y., 
for $550,000. 


Arctic Blanch Screen Surface 


High reflectivity and a near-perfect diffu- 
sion of light over the entire surface are the 


primary requirements for an efficient screen 
in a drive-in theater. An additional consid- 
eration is the ability of the screen surfacing 
medium to withstand the rigors of all types 
of weather through a long operating season. 

This is the opinion of Ken Caldwell, presi- 
dent of National Theater Screen Refinishing 
Co., Buffalo, N. Y., and a member of IA 
Lecal 233, following an intensive survey of 
scores of drive-in screen surfaces. 

Ordinary flat paint will enable a high de- 
gree of reflectivity, says Ken, but it contains 
little oil and thus cannot withstand weather 
abuse. The trick may be accomplished, how- 








keep the HEART of your 
theatre running smoothly 


it costs so little to protect so much 


The advantages of RCA 
Service are yours at a 
cost so low, a few ad- 
missions daily pay for it. 
Write for free folder— 
“ Performance Security.”” 








—_— 








Every exhibitor, whether he operates a 
first-run downtown theatre, a neighbor- 
hood or small town house, must constantly 
maintain a smooth-running show to create 
a steady and reliable following of patrons. 
It’s smart showmanship to present attrac- 
tions at their very best. 


RCA Service, by protecting the projec- 
tion room equipment —the heart of the theatre 
—makes sure it operates smoothly . . . at 
top efficiency. RCA Service technicians are 
skilled in the systematic point-to-point 
checkup and maintenance of all types of 
projection and sound equipment regardless 
of make. RCA Service Plans combine ex- 
pert technical assistance with comprehen- 
sive parts and repair provisions for motion 
picture and theatre TV equipments. 


RCA SERVICE COMPANY, INC. 


4 RADIO CORPORATION of AMERICA SUBSIDIARY 
CAMDEN, NEW JERSEY 





ever, by the proper combining of certain 
materials which fulfill all requirements. Ken 
asserts he has turned this trick with his 
Arctic Blanch refinishing paint, already 
used in several hundred drive-ins. 

Arctic Blanch finish permits high reflec- 
tivity, fine diffusion of light without glaring 
“hot spots,” and stands up under all weather 
conditions. Full details of this product may 
be had by writing direct to NTSR Co., at 129 
Zenner St., Buffalo 11, N. Y. 





IA ELECTIONS 


| LOCAL 236, BIRMINGHAM, ALA. 


F. E. Walker, pres.; E. E. Jones, vice-pres.; 
J. Frank Mankin, sec.; C. M. Trent, treas.; 
R. A. Root, Sr., bus. rep.; J. N. Cason, sgt.- 
atarms; J. C. Harper, Jr., T. W. Wall, W. H. 


Neal, Jr., trustees. 


| LOCAL 291, GRAND RAPIDS, MICH. 


C. R. Bright, pres.; C. M. Breas, Ist vice- 
pres.; A. J. Prus, 2nd vice-pres.; C. W. 
Gillette, 3rd vice-pres.; D. M. Landon, rec.- 


| sec.; J. O. Bogardus, sec.-treas.; S. L. Hattis, 


bus. rep.; J. J. Korzak, sgt.-at-arms; F. A. 
Arndt, W. G. Emaus, W. J. Sowa, trustees; 
J. O. Bogardus, W. A. Barr, A. E. Wick, 
exam. board; J. J. Korzak, S. M. Kant, A. C. 
Jensen, del. Fed. Labor Convention. 


LOCAL 310, ATLANTIC CITY, N. J. 

William Clendening, pres.; Richard Mc- 
Sweeney, vice-pres.; Vincent J. Sheeran, rec.- 
sec.; William Monroe, fin.-sec.; August Hil- 
ton, bus. rep.; William Oliver, sgt.-at-arms; 
William Shapiro, Joseph Jacoby, Richard 
DeHaven, trustees; Walter Seeley, Frank 
Bernato, exec. board; Frederick Dodd, del. 
CLU. 


LOCAL 407, SAN ANTONIO, TEX 

Genaro G. Garcia, pres.; Joe P. Cuevas, 
vice-pres.; Horace E. Blanton, rec.-sec.; 
Henry L. Villapadierna, sec.-treas.; Ernest 
L. Roberson, bus. rep.; Phillip N. Wehr- 
mann, Manuel Ayala, members at large. 


LOCAL 458, PORTLAND, MAINE 

Chelsea A. Waldron, pres.; Maurice Eaton, 
vice-pres.; Paul S. Davis, sec.; George E. 
Francis, treas.; Frank X. Smith, bus. rep.; 
John H. Decker, sgt.-at-arms; William Wil- 
kinson, exec. board. 


LOCAL 599, FRESNO, CALIF. 

Fenton Quimby, pres.; Paul Ausbrook, 1st 
vice-pres.; William Wardlaw, 2nd vice-pres.; 
Frank Letlow, 3rd vice-pres.; Fred Carbine, 
rec.-sec.; Ottie Junkins, fin.-sec.; Dallas 


| Page, bus. rep.; Charles Busby, sgt.-at-arms; 


William Vogel, trustee; Grover Miller, wage 


| committee; D. Page, del. and F. Carbine, 
| alt. del. State Federation of Labor; Jerry 


Viele, del. Labor Council. 


LOCAL 735, MT. CLEMENS, MICH. 
Fritz Devantier, pres.; Bert Penzien, vice- 


| pres.; Earl Natzel, sec.; George Konath, 


treas.; Roy Suckling, bus. rep.; George V. 
Hemp, sgt.-at-arms; F. Devantier, deputy-at- 


| large; and B. Penzien, alternate. 





Buy U. S. Savings Bonds 
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CATHODE-RAY TUBE DATA 
(Continued from page 19) 


would be exerted; if the force is applied 
to move a charge, the motion of the 
charge would be along such a line. Hence 
the physicist’s artifice of lines of force 
as the pattern of the electrostatic field. 
This makes sense and is a very conve- 
nient method of presentation because it 
does inform about the condition of the 
space. 

Admittedly, such a direction line alone 
is not all the information about the forces 
present within a field, because it lacks 


data relative to the magnitude of the | 


FIG. 5. Representation of the electrostatic 
field between two unlike charges. 


force. However, if we are interested only 
in the general pattern of the field, and 
not in the exact constants of a specific 
field, we can do without the magnitudes 
of force at different points in the field. 

Such actually is the case: the pattern 
of the electrostatic field between two un- 
like and between two like charges is of 
much more value to us than the actual 
distribution of forces. This is so because 
our object now is the presentation of in- 
formation about the purpose of the lines 
of force and their behavior, rather than 
the actual magnitudes. So the stage is set 
for the picturization of an electrostatic 
field and lines of force. 


The Field Between Unlike Charges 

In Fig. 5 is shown the electrostatic field 
between two unlike charges. These need 
not be two elemental charges of unlike 
sign; they could just as readily be accu- 
mulations of unlike charges—all of one 
sign in one group distributed around 
the surface of a sphere, and all of oppo- 
site sign similarly distributed on the 
surface of another sphere. The general 
nature of the field will be the same for 
both of these conditions, although it must 
be said that such a pattern will not hold 
for all configurations of the body which 
mounts the charges. 

When the shape of the field sources 
is spherical and the charges are unlike, 


Kodak's 39th Annual Wage Dividend 


Eastman Kodak directors have voted an | 


employe wage dividend of an estimated $18,- 
000,000 for about 45,000 Kodak men and 
women in the United States. Eligible em- 
ployes will receive $27.50 for each $1,000 
earned at Kodak during 1946 through 1950. 
To be paid March 9, 1951, the wage dividend 
will be the 39th payment under the plan. 


the pattern of the field is as shown in 
Fig. 5. A change in shape of a group of 
charges will cause a different type of 
field. Meanwhile, it is possible to develop 
information about the behavior of the 
lines of force using this elemental field 
pattern, because the manner in which the 
lines of force behave is fundamental and 
not subject to specific configuration 
either of the field source or the field 
itself. 

Many interesting observations may be 


made about such a field in terms of the 
lines of force. For example, some lines 
of force are shown joining the two unlike 
charges which we shall assume to be 
separated by a certain distance. The ac- 
tual dimension of this distance is unim- 
portant. Other lines are shown incom- 
plete. This, however, is purely a matter 
of limitations in illustrating, because 
every line of force between two charges 
join these two charges. Therefore, if you 
can visualize such a thing, the lines of 
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force issue from each charge in all di- 
rections and join the charges. 


Spacing of Lines of Force 

The two charges in Fig. 5 are shown 
relatively close to each other. Such, how- 
ever, need not be the case: the unlike 
charges can be far apart without in any 
way changing the condition that lines of 
force from a negative charge will termi- 
nate on a positive charge, or vice versa. 
Theoretically, the amount of separation 


of the unlike charges is of no conse- 
quence. 

Then there is the matter of the space 
between the lines of force. This, too, is 
a limitation in illustrating. Actually 
there is no space between them; all the 
area, in all directions, is filled with lines 
of force. In drawing the field, we select 
certain lines only as being represerta- 
tive, and show them. 

As to the direction of the field, shown 
by the arrowheads, it is the direction in 


which the force would be exerted along 
the line of force in accordance with a 
certain convention. This requires some 
elaboration. 

Two conventions exist for the direction 
of an electrostatic field. One frequently- 
used convention assumes such direction 
of the field as would be indicated if a 
test charge of positive polarity were 
placed into the field. The other conven- 
tion, used herein, assumes such direction 
of the field as would be indicated if the 
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test charge placed into the field were of 
negative sign. Our preference for this 
convention is based on the fact that the 
electrostatic fields in the cathode-ray 
tube act on the electron, which has a 
negative charge; therefore, we avoid con- 
fusion by considering that direction 
which conforms most closely to ihe final 
| analysis of cathode-ray operation. 

| Accordingly, the direction-arrows point 
| away from the negative charge and to- 
ward the positive charge, and show the 
direction in which an electron would 
move when under the influence of the 
field. In this connection, we might men- 
tion that the field shown in Fig. 5 does 
not require the negative charge to ad- 
vance to the positive charge. It is pos- 
sible to imagine these two charges as 
being fixed in their respective positions, 
in which case conditions would remain 
constant and an electrostatic field of a 
certain direction, which could cause a 
certain motion on the part of an electron 
placed within the field, would be effec- 
tive. 


Behavior of the Lines of Force 


Continuing with our discussion of the 
field between two unlike charges, as 
shown in Fig. 5, several very important 
comments must yet be made. Perhaps, 
from the viewpoint of utility, these are 
more important than any made so far. 

We mentioned earlier that the effect of 
the field was the application of forces to 
those things which were susceptible to 
such forces. Let us consider the basic law 
which states that unlike charges are at- 
tracted to each oher. Such attraction 
often involves physical motion and, ac- 
cording to our convention, it would be a 
motion of the electron. 

Is such motion a function of the 
charges themselves, that is, their pres- 
ence? Or, put differently, do the charges 
move of their own volition because they 
are of unlike polarity? 

According to the theory, the answer is 
negative. It is true that the polarity of 
the charges determines the field, but the 
effect of the field as interpreted in the 
motion of the charges is due to the be- 
havior of the lines of force. As stated 
earlier, these lines are aids to visualizing 
what actually does happen, and have no 
independent existence outside of the 
| imagination. Since they are imaginary, 
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we may assign any properties we choose 
to help describe what actually happens. 

One such property is that of lengthwise 
contraction: we assume that lines of 


FIG. 6. Distribution of electrostatic lines or 
charges on an irregularly-shaped body. 


force tend to shrink along their length. 
For example, a line extending from a 
positive charge to an electron, in shrink- 
ing, would draw the electron toward the 
charge. If the electrons were carried fur- 
ther away from the positive charge, the 
line of force would be stretched; a me- 
chanical force would be required to do 
this. Given the opportunity, as deter- 
mined by the mobility of the charges, the 
electric lines of force between the two 
charges will bring the charges together 
so as to satisfy the fundamental condi- 
tion of minimum length of the line of 
force. 


Harnessing Energy 

It is because of this, as well as a few 
other conditions, that a comparison is 
made between the behavior of such lines 
of force and that of stretched rubber 
bands. Of course, there are limits to 
the application of this analogy, but it is 
a reasonable one when we visualize the 
line of force as possessing energy which 


can be put to use, just as the stretched 
rubber band possesses energy which can 
be put to work. Most certainly the ten- 
dency of the stretched rubber band is to 
shorten itself, and in so doing, to do 
work, 

The same can be said about the elec- 
tric line of force. Given the opportunity 
to contract, the energy present along the 
line of force will be transformed into 
other forms of energy—perhaps kinetic 
energy applied to the electron so as to 
get it to move, or/and, of course, into 
heat. At any rate, the energy in the 
field, distributed along he lines of force, 
is capable of doing work during the time | 
that the lines of force contract. 

Another property of the lines of force 
is that lines active in the same direction 
appear to repel one another laterally. 
This accounts for the curvature of the 
lines of force which join two charges at 
points other than on the straight-line 
axis between the charges. 


Effect of ‘Repulsive Force’ 

The line of force along the axis is | 
straight because the amount of repul- | 
sion, from other lines laterally 
tioned, is the same on all sides—in other 
words, the forces are symmetrical. How- 
ever, at distances from the axis the lines 
of force curve outward because of the 
greater amount of repulsive force orig- 
inating from the direction of the axis 
and the less repulsive force originating 
from the outer side of the force line. 
Nevertheless, spaces still do not exist 
between the lines the lines 
simply curve outward instead of being 
straight. 

This property of the lines of force be- 
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tween two unlike charges may not have 
much bearing upon the behavior of such 
charges. Being subject to attractive 
forces, it is the shortening of the line of 
force along its length which is the para- 
mount action. However, the lateral re- 
pulsion between the lines of force with 
like dizection is very important in the 
behavior of like charges. 


[NOTE: A comprehensive review of this 
series of articles over-all will be available 
to those readers who preserve the issues 
in which each installment appears, begin- 
ning with IP for Dec., 1950, and running in 
consecutive issues hereafter —ED.] 
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OPTICS OF ARCLAMPS 


(Continued from page 6) 


mum waste of light at the aperture spot. 

The writer strongly suspects that an 
apospherical mirror designed for use 
with the ordinary H-I are will be ellip- 
tical, like the orthodox mirror respon- 
sible for our oft-voiced 
There is, however, a very 
difference. 

Compared with the usual type of ellip- 
tical mirror, the curvature of the apos- 
pherical mirror will be “exaggerated,” 
i.e., the central zones will have a greater 
curvature than the regular type of ellip- 
tical mirror, and the 
have less curvature. 

An optical designer will at once recog- 
nize this mirror as an elliptical mirror 
having a greater “eccentricity” and a 
longer “major axis” than the orthodox 
lamp mirror. From still another point 


complaints. 
important 


outer zones will 


of view, it may be said that our apo- 
spherical mirror is a “parabolized” ellip- 
tical mirror, even though it is not a true 
parabolic mirror. 

The success we hope to obtain with 
the apospherical mirror depends in a 
very large measure on the exact relation 
of arc-crater and aperture positions to 
the actual geometric foci of the ellipse. 
We will now break the rules of orthodox 
mirror optics and place the positive 
crater slightly beyond the focus which 
lies nearest the mirror, and permit the 
distant focus to fall where it may on the 
far side of the aperture. And no less im- 
portant are the diameter of the positive 
crater and the luminosity graaient across 
its face. Both factors must be taken into 
account by the optical designer. 

The calculations required in the de- 
signing of such a mirror are plenty tough 

but not too tough for a competent op- 
tical designer. However, lacking this 
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high degress of mathematical wizardry, 
we can do as well by the trial-and-error 
method, that is, making a number of 
apospherical mirrors of different degrees 
of approximately correct ellipticity and 
selecting the one which gives the screen 
results we desire. 

The ideal apospherical mirror will pro- 
duce a “spot” very much like that shown 
in C of Fig. 4; and the side-to-center 
distribution of light on the screen will 
lie between 90 and 95%, giving the ap- 
pearance of perfect uniformity. Pleased 
as we may well be with this improve- 
ment, we soon discover other good rea- 
sons for praising our apospherical mirror. 

Despite the fact that the crater of the 
positive carbon lies a trifle from the 
mirror than is the case with the ordinary 
lamp set-up, reducing very slightly the 
total amount of light picked up by the 
mirror, we find that the total light flux 
pouring from the lens of the projector 
is no less than with the most efficient 
This is be- 
can now employ a smaller, 
more sharply defined spot than before. 
The smaller the amount of light wasted 
on the cooling plate, the brighter will be 
the 


orthodox elliptical mirror. 


cause we 


screen. 


Uniform Screen Illumination 


Because the “hot 
has now been completely elimi- 
nated from the screen, minute accidental 
wanderings in the position of the positive 
crater do not show up on the screen 
the crater would have to be away out of 
line to darken one or corner of the 
screen. Yes, the flooded by 
smooth, bright illumination all over its 
immense surface. No chance at all for 
one side of the picture to become brighter 
or dimmer than the other side due to 
slight movements of the positive carbon! 
Moreover, uniform illumination of the 
film in the aperture decreases the likli- 
hood of embossing or blistering the cen- 
ter of the frames when high-powered arcs 
are used. 

The outstanding peculiarity of the 
apospherical mirror in its proper appli- 
cation is its inability to form a true op- 
tical image of the “object” (are crater). 
A pinpoint light source, for example, is 
focussed at the aperture as a ring of 
light with a comparatively dark center. 
A spherical cirror would give a fuzzy 
blob of light under these conditions; and 
an orthodox eliiptical mirror would give 
a true point image. The apospherical 
mirror, therefore, distorts the image of 
the bright-centered H-I crater in such 
a way that a uniformly illuminated disc 
of light is formed at the aperture. 

Readers of these lines may suspect 
that some degree of antispherical aber- 
ration can be produced by bringing a 


And this is not all! 


spot” 


side 
screen is 
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FIG. 4. The “spot” and resulting screen illumi- 
nation produced by C a special elliptical 
mirror designed to produce the opposite of 
spherical aberration, and D a parabolic mirror 
used without a condensing lens. Only o mirror 
capable of counteracting the “hot spot” of 
the H-I crater can give the uniform screen 
illuminction shown in C 


standard elliptical mirror (or the entire 
lamphouse) closer to the projection head, 
thus shortening the working distance. 
That is absolutely true. But because the 
ellipticity of the mirror remains un- 
changed, the amount of antispherical ab- 
erration which can be brought about in 
this way without producing undesirable 
side-effects is very limited. 

These undesirable effects are decreased 
efficiency of the mirror, discoloration of 
the light, and a shadow spot in the mid- 
dle of the screen. Besides, unlike the 
old L-I mirror lamps, which were com- 
parative lysmall in overall size, and 
which were provided with sliding mirror 
supports, most H-I lamps, both rotating- 
positive and simplified, are constructed 


in such a way that optical corrections 
are impossible with them. 


Side-to-Center Distribution 

The foregoing paragraph may serve to 
explain why the writer has been unable 
to obtain anything better than an 80% 
side-to-center distribution with commer- 
cial H-I arc-lamps. Many of these lamps 
permit nothing better than 65 or 70% 
distribution, no matter how carefully they 
are set up. 

Turning once more to Fig. 4: the 
panel marked D shows what happens if 
the eccentricity of the apospherical mir- 
ror is made too great. The antispherical 
aberration is so pronounced that the 
edges of the picture are actually brighter 
than the center area—a very undesirable 
condition. 

The data from which panel D was 
sketched were obtained fro man experi- 
mental set-up utilizing a parobolic mir- 
mor. 
obtained by slicing through a cone, keep- 
ing the cut paralle dto one of the sides 
of the cone. Unlike an ellipse, a para- 
bola has one end open, and the sides 
never meet no matter how far they are 
extended. 

A parabola has only one focus. When 
a point-source of light is placed at this 
focus, the rays are sent out from the 
mirror parallel to one another, a situa- 
tion which permits them to snap their 
fingers at the inverse-square law. 

A beam composed of truly 
rays never intensity, not 
even if it billion miles. In 
actual practice there is no such thing 
as a true point-source of light. because 


parallel 
weakens in 
travels a 
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A parabola isfa geometric figure | 








even the very smallest things in nature— 
protons, slectron-waves, and single waves 
of gamma radiation—have appreciable 
size. Nevertheless, very small light 
sources used with parabolic mirrors pro- 
duce beams which travel quite a distance 
before they finally weaken and give up. 
Examples are navy searchlights, airfield 
beacons, and locomotive headlights. The 
reflector of an automobile headlight is a 
parabolic mirror of short focal length. 

If the source of light is placed slightly 
beyond the focus of the parabolic mir- 
ror, a “spot” is obtained, as in panel 
D of Fig. 4. 

In motion picture work, the parabolic 
mirror was used in one of the Motiograph 


THE 
> OPERATORS’ 
FAVORITE! 


GoldE's Automatic 
Rewind Alwoys Work 
Silent, sofe, UL. o 


Eliminates fire hazard. Poske 


+. cont 


ATRE SUPPLY DEALERS 


CTURING COMPANY 
STREET ¢ CHICAGO 7, ILLINOIS 





EFFICIENT « DEPENDABLE’ 


RECTIFIERS 


for Every Type Projection Lamp 


2-Tube 
4-Tube 
6-Tube 
Single and 
Three Phase 
Models for 


® Rotating Feed 
Angulor Trim 
High Intensity 
e Copper Coat- 
ed Coaxial 
High Intensity 
e 1 K.W. High Intensity 
@ Low Intensity 
Smooth Output Current - Long Life 
low Operating Temperature 
Flexibility in Controt 
Write todoy for literature or 
demonstration. 








31 CITY PARK AVENUE 
TOLEDO 2, OHIO 


PROJECTION LAMPS + RECTIFIERS 
SPOTLIGHTS REFLECTORS 




















FIG. 5. Much of the light focused on the film 

by the outer zones of a large lamphouse mirror 

is lost because it overshoots the lens. The re- 

sult is “hot-spot” projection and overheating 
of the aperture plate and film. 


L-I lamps. The mirror threw the light 
forward in the light-cone of the lamp- 
house. The condenser converged them 
to a brilliant spot at the aperture. 

Lamp manufacturers may well recon- 
sider some of the “flexible” features of 
the older projector lamps—a smaller 
housing and a moveable mirror support. 
Most of the latest lamps, even those 
rated at 150 amperes, are too big in 
physical size. It is quite a problem to 
squeeze a pair of them into a small pro- 
jection room. The same optical efficiency 
can be obtained with smaller mirrors 
located closer to the projector head. Of 
course, they must not be so small that 
they overheat, but there is little danger 
of that. Compared with some of the old- 
fashioned L1I vertical ares which blazed 
away with awesome fury at 130 amps, 
the most powerful modern H-I arcs are 
cool indeed. 

Greater optical flexibility in the design 


of H-I lamps has much to commend it to | 


manufacturers. By making simple pre- 
determined adustments 


tionable fadeaway of light at the edges 
of the projected picture. All things being 
relative, it stands to reason that too 
large a lamp mirror produces the same 
bad effect. 

Lenses having speeds of F:1.9 or F:2.0 
are about as large as is practical, both 
from the standpoint of the optical de- 
signer and that of the projector manu- 
facturer. Lenses of even these rapid 
speeds, .however, .are actually over- 
matched by the optics of almost every 
arclamp on the market. 

A mirror rated at F:1.9, for example, 
represents an actual optical speed of 
approximately F:0.34. Calculation shows 
that it would require a lens-speed of 
F:1.36 to match such a mirror, if the 
projection lens has a focal length of 4 
inches. Lenses as rapid as F:1.36 simply 
are not available. 


Effect of Oversize Mirrors 


Figure 5 shows how oversize mirrors 
heat up the aperture plate and the film 
without producing an equivalent in- 
crease in screen illumination. Much of 
the light coming from the edge zones 
of the mirror does not even hit the lens! 
But even though the rays from the top 
edge of the mirror and passing through 
the- lower part of the aperture miss the 
lens, the rays from the same edge of the 
mirror passing through higher areas of 
the aperture do succeed in striking some 
part of the lens. The net effect is a hot- 
spot at the center of the screen and a 
fadeaway at the edges. 


The apospherical mirror described 


previously, however, would go far to 
minimize this undesirable characteristic 
of large mirrors, and actually increase 
their efficiency as regards total screen 
lumens. 

With such a mirror, the rays thrown 
forward at the top edge of the mirror 
are concentrated at the top of the aper- 
ture; rays rfom the bottom of the mirror 
at the bottom of the aperture. The 
“crossover” of rays shown in Fig. 5 is 
thus shifted toward the lens, minimizing 
the “spread” ofthe light, enabling the 
lens to receive much more of the light 
which passes through the film. 

Lamps having extremely large mirrors 
working at comparatively short distances 
from the projector aperture may thus 
be expected to give hot-spot effects. Such 
lamps, however, actually do produce an 
extremely large volume of light for the 
amount of curreat burned; and their 
use is practically mandatory for drive- 
in theatres. In fact, some of the larger 
drive-ins could not well exist without 
such lamps. 

The foregoing remarks, therefore, are 
applicable only to lamps designed ex- 
pressly for use in small and medium-size 
indoor theatres, where light-distribution 
on the screen of better than 60 to 80% 
is desired. 


(NOTE: The Ventare mirror described in 
an article beginning on p. 24 of the Decem- 
ber, 1950, issue of IP performs the same 
optical job as the “apospherical” mirror de- 
scribed in this article. It remains to be seen, 
however, which of the two mirrors works 
most efficiently, and with a minimum of 
edge-coloration of the picture.] 





in mirror and | 


burner distances, various mirrors could | 


be made available to supply the degree 
of light distribution most satisfactory to 
each particular proection installation. 

A side-to-center distribution of 60% 
may be good enough for some drive-ins; 
80% for other drive-ins and for extremely 
large indoor theatres, and 95% for small 
and medium-size indoor theatres 
other operations demanding the best. 
As We Were Saying . . . 

Despite our numerous critics, we re- 
peat: the appearance of uniform screen 
illumination cannot be obtained without 
uniformly illuminating the screen. No 
side-to-center distribution under the op- 
timum 95% is acceptable where projec- 
tion of the highest quality is desired. 

It has been pointed out time and again 
in IP that the distribution of light on 


and 





the screen is affected by the projection | 


lens as well as by the optics of the arc 
lamp. A projection lens too small in di- 
ameter fails to intercept much of the 
light passing close by the edges of the 
aperture. and thus produces an objec- 
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for yourself and your family but for 
the free way of life that’s so important 
to us all. And in far less time than 
you think, you'll have turned your 
dreams into reality, just as Selden 
and Lila Robinson have done. 
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